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OF OVER A MILLIQN TRAPS! 


YARWAY 
IMPULSE 
STEAM TRAP 


\ 


thermodynamics never 
before applied to steam traps, the YARWAY 
Impulse Trap revolutionized the indus 
try 20 years ‘Today million 
YARWAY traps have successfully proved the 
Impulse principle 


Using a theory of 


ago over a 


Advantages like the con 
tinue to win new users, 


to standardize 


following 


convince old users 


® QUICK HEAT-UP AND EVEN TEMPERATURES 
OF EQUIPMENT 
kor free 


A YARWAY 


— 
a 
iy steam mains, 
- ~y ° 


small presses, 


o “sf etc. 


SERIES 60 
and 120 


For all nor 


No. 20-A 
For lightloads 
on tracer lines, 
mal trap re 
quirements, 
pressures 
to 400 and 
600 psi. 


the only 
moving part 
.@ small stainless steel 
valve that literally floats 
on the condensate load. 


Gets equipment hot in a 
hurry—and keeps it hot! 


» GOOD FOR ALL PRESSURES WITHOUT 
CHANGE OF VALVE OR SEAT 


@ SMALL SIZE—LIGHT WEIGHT 
ONLY ONE MOVING PART 
STAINLESS STEEL—minimum maintenance 
WON'T FREEZE UP 


A COMPLETE LINE of sizes and types 
for every requirement 


IMMEDIATELY AVAILABLE from 270 local 
Industrial Distributors 


Trap Selector, or 24 page bulletin, write 


YARNALL-WARING COMPANY 128 Mermaid 


Philadelphia 18, Pa 


Ave nue, 


AM TRAP - OR EVER Y NEE 
INTEGRAL-STRAINER 
HIGH PRESSURE TRAP 
For high pressures, high tem 


SERIES 40 
For heavy loads requiring 
extra high capacity 
- steam traps peratures. (Flanged or weld 
ing connec 


\ tons ) 
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IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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A Quick Look 


at This Issue 





These handy digests permit checking / 


those articles you want to read first. 


NEW MANAGEMENT TOOL 


[ ] This ts Operations Research Many of the 
te hnique u ed in OR are old but thei appli 


cation to business and industrial management 1 new 
Read how OR brings into focus many industrial fune 
tions by the use of mathematical models. ‘Turn to 


Page 100, 


LI ice OF; at W earch 
Whethe I de termining the opt mum storavce capac 


w establishing the refining required for a certain 
pulls Operations Research will help you For a new 
chnique that is fast catching on in progressive compa 


turn to Page 103. 


LC] | | = : setter 
control ol in operation requires better informa 


tion concerning the products of that operation, Statis 


tie may be used to show the relation ol analytic al and 


process variation to product quality Control charts are 


used to keep a record of these variation Page 106 


Petrochemicals in Synthetic Fibers Phe 
unazing way in which the man-made fibers 
have been accepted assures their continued growth 
Dhere is great pot ntial in thi pha e of the petro hem 
ical industry. For a complete description of this fast 


rowing industry, turn to Page 109 


There’s a Limit to Use of the Equations of 
State ind you'd better be careful or you may 
find yourself beyond the region of application. Here is 


a discussion of the various methods of de fining complex 


tems and the limits of each, You')] use this warning 
ignal each time you plan to work with Vapor liquid 
equilibria, Put this one in your thermodynamics note 


book. Page 113. 








“> Now Turnthe Page ™ 


A Quick Look at This Issue 





C] Know Your Motor Starting Problems 

Here is a thorough review of the kind of prob- 
le in you may run into ‘| he rapid Increase in the use 
of electrical drives makes this must reading for all 


Keep yourself up to date by turning to Page 117. 


C] Nomograms ... Make Your Own Can 


you make nomograms for different t: pes of equa 


tions or relations? If the answer is “no” and you would 
hike to le arn how to make nomovramns the Casy Way 


turn to Page 121. 


C1 New Way to Clean Up Fuels Phis is a 
progress report on a design for fuel clean-up 


Wate r s rubbing 


are combined in one unit to remove wax dirt and 


coalescing, filtering, and salt drying 


water from fuels. Turn to Page 125, 


Gas Absorption Calculations Here’s a 
(J short way to make your calculations on absorp- 
tion and stripping problems. This method takes into 
consideration the varying gas-oil ratios and can also be 
applied to multicomponent problems. Three sample 
problems are solved for you this easy way, This is for 


your work book. See Page 127. 


Gas Conditioning Today~-It’s time to take a 
[| look at what’s happening in this field—-what the 
problems are and how they re being solved You'll find 
no better summation than what these experts have to 
say about the field. The second part of this series will 


bring you up-to-date on dehydration. Turn to Page 133. 


How Effective Is Your Maintenance Dollar? 
C] Part 2 gives you a complete insight to the 
applic ation of work sampling as a means of evaluating 
your maintenance force activity. And you get the de 
tails of how to analyze your findings, This method can 
be used for about one fourth the cost of a conventional 
time study, yet you get the same results. Turn to Page 


135. 


a Sulfur Compounds From Petroleum 


Here is a complete desc miption of the various types 


of sulfur compounds—sulfides, di-sulfides, sulfones and 
mercaptans. The method of synthesis and utilization of 
sulfur compounds is discussed 


turn to Page 138. 


For complete details 


Union Flares Blowdown Without Smoke 

Could you use a modern relief system in your 
refinery? Here is the story of the mechanical design and 
arrangement of a new system. The operation, both at 
design and under emergency conditions, is described 
and also the actual equipment used, You can start plan- 
ning now by turning to Page 143. 


Cot a good proc- 


Cc Licensing Your Process 


ess? Think it’s worth licensing? Would you like 


to license it to some company in a foreign country? If 
you answered YES to all of these questions and would 
like to know what to do, what to avoid and how to 


assure yourself of maximum profits, turn to Page 147. 


Continuous Vacuum Rotary Filters Sup 
LJ pose you change the speed of rotation of your 
filter, or the depth of submergence, or increase the 
pressure drop, or make other operational changes. What 
corresponding filtrate rate should you « xpect?’ This ar- 
ticle gives you an exact mathematical treatment of ro 
tary filters. The answers to the above questions are eas 
ily and accurate!y determined by the simple manipu- 
lations suggested on Page 149. 


$20.1 Billion Outlay by 1965 This is 
Chase Manhattan 


amount refiners will spend to meet sky-rocketing de- 


Bank’s prediction of the 


mand. For complete statistics on the predicted phe 
nomenal growth of refining in the next 10 years, turn 


to Page 152. 


New Method for Pipe Stresses You'll find 
LJ this method a big time-saver in computing stresses 
in a three-dimensional piping system, as well as making 
the whole procedure much simpler, This third and last 
part in the series shows you how to hand!e elbows and 
bends in such systems. Check the October, 1955, issue 
if you missed the basic approach in this tabular method 
Turn to Page 153. 

New Tests on Castables The application 
CJ of insulating and refractory castables in petroleum 
industry plants continues to increase, You will need to 
know just how these materials can be expected to per- 
form and what certain service conditions can do. Here 
is up to the minute test data that answers many ques 
tions about castables that you have possibly asked. ‘Turn 


to Page 158. 


CT Socony Mobil’s Greatest Expansion 1946 
to 1955 saw this company increase its crude ca- 
pacity from 400,000 to 670,000 barrels a day For the 


story of ten years of refinery construction, see Page 98. 


‘Blueprint’ for Retirement Do you have 
LJ any definite plans for retirement? How will you 
pay for it? Shell organizations have started a thought 
provoking Planning for Retirement program that al 


ready is showing excellent results. Page 202. 


Mold Your Own Leaders Use of the group 
C] in making top management decisions is firmly 
established in modern industry, However, few compa- 
nies have a program tailored to foster this trend. On 
Page 205 is a plan that will help you train industrial 


management groups 


Showmanship Can Prevent Accidents 

Seeking new ways to make your employes safety 
conscious? Then turn to Page 212 for a select group 
of safety projects designed to inject new life into your 
safety program 
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Note RC’s New Face 


NOTICE THAT NEW FACE for the Refinery 
Catalog pictured with its publication brothers and 
sisters alongside? We are all quite proud of this new 
look and the reception it’s getting as the 25rd edition 
now off the press, is reac hing the desks of its thousands 
of users. But better than the new cover design is the 
content of the book itself. It is more complete, more 
useful than ever before. Certainly it’s the best single 
source of data on equip nt, materials and services 
for the refining, natural gasoline, and petrochemical 
industry. If you hold a buying powel! job and your 
name has not been submitted to us by your company, 
tell your immediate supervisor that you'd like to be 
included. We're most anxious for all in position to 


buy or specify to have their copies of R¢ 


Easy Clipping Here 


EVER ASK YOUR SECRETARY which technical 
magazine is the easiest to clip? She'll probably tell you 
PETROLEUM ReEFINER, because of the attention we 
give to making our articles clippable. If you clip the 
magazine yourself, you’ve probably noted that unless 
the article is integral to a symposium, you are able to 
remove it without any conflicts with other feature 
articles 

We've been doing this for a number of years and 
judging from our spring survey, you readers really 
like it. We found out in this survey that 55 percent of 
you regularly clip articles 

Even more flattering to us was that 97 percent of 
our readers clip or Save copies This urvey showed 
that 35 percent save the entire issue, 11 percent save 
the entire technical section, 17.5 pass it along, while 


only ) percent discard the entire issue 


A New Tool 


With the growing complexity of our industry, the 
amount of information needed by a wise management 
imcreases Lhe question seldom l whether we know 
what information is required, but rather whether we 
have the time and methods to weigh and properly 
evaluate this information. Now some old techniques 
and a few new ones, are being brouglit together to 
form a new science called O peration Research. This 
concept places in the hands of management more data 
than was possible heretofore, Information is resolved 
into the language of numbers and then fed to high 
speed calculators Aspects ol O perati ms Research are 
presented in a special report in this issue. You will 


want to turn to Page 100 


Here's a Ditto 


Here’s repetition: There are available, for the 
asking, (1) Prerroteum Reriner’s revised Author's 
Handbook and (2) the Annual Index of PR’s Editorial 
Content. For either or both just address the Editorial 
Department, PerroLeum Reriner, Box 2608, Houston 


1, Texas 





YOU GET ALL THESE ADVANTAGES... 


which mean 
Smoother Performance, 
Higher Efficiency 

and Longer Life 
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We make all types of Worm Gear Re- 

ducers, . . . for Horizontal or Vertical 

mounting; with Worm above or below 
TW BEARINGS throughout are of highest quality, calculated to sane nan Sa Bg: Bagel 
duty service; any horsepower or re- 
duction ratio. 


take all loads and stresses in accordance with maximum 

ratings of units 

EXCEPTIONALLY RIGID HOUSING of best grade cast iron Wan wo your Speed Satetien gret- 
lems, and a Philadelphia Sales Engi- 

neer will gladly call upen you, .. . 

WORMS made of SAE 3115 Steel with carburized and hard- without obligation. 

ened threads. Shaft and threads smoothly ground after 

hardening 


Strengthening ribs integral with design 


} 


GEAR SHAFT BEARINGS run in an oil well that automati- 
cally fills with fresh oil when filled from top. Splash from 
the gear keeps the wells filled to the overflow point. 


heceesesoses 


WORM GEAR made from quality chill cast nickel bronze 
bolted to a semi-steel center. (Smaller sizes are solid bronze.) 


2 
WORM AND WORM BEARINGS run in oil bath. Baffle b= 
plates prevent flooding P jhiladelphia 


Worm Geer 
7 _——— WORM SHAFT equipped with stuffing box to prevent oil aD, A. 
leakage 


8. ~~ sHarts are premium quality. Always accurate, straight, Catalog WG-51 sent upon request on 
concentric, your letterhead. 


ERIE AVE. & G ST., PHILADELPHIA 34, PA, 
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No one knows better than you 

the dollar loss from a poor desalting set-up. 

And you know, too, there’s no such thing as a blanket 

cure-all. But a Visco Laboratory Report does point the way 

to the results you want — from every type of crude —at no 
added cost to you. 


In a typical case, 20 or more separate desalting compounds 

a and laboratory formulas may be checked and all contribut- 
otomicrograph 

Emulsified refinery crude ing factors will be considered before the final desalting 


recommendation iS made. 


If you would like our desalting recommendation for your 

crude, send Visco a five-gallon can of the crude and one 

gallon of the water used in your refinery desalt- 
ing. Or better yet, check with your Visco 
representative, and he will arrange for “SiS 

; irr Age 

these services. TRE,” 7] 

oN, 
Photomicrograph—Emulsified refinery g@ 636 o 

crude after Visco desalting J cs : 

sé Pour se 

%/ Gai0” 


4,40 al 

VISCO PRODUCTS COMPANY ’ i is 
INCORPORATED 

2600 Nottingham at Kirby Houston 5, Texas + Telephone: MAdison 3-0433 


7 ® 
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pealiaiea timate TANK INSULATION 


Techniques of applying Ultralite vary, but everyone 
agrees that it is by far the fastest and cheapest way to 


insulate tanks, vats, vessels and other heated equipment. 


With blanket rolls up to 10 feet wide, in no time at all 
you can cover any regular or irregular shaped vessel 
with this flexible glass fiber insulation. What's more, 
the vessel will be insulated “once and for all’ — for 


Ultralite is a permanent insulation. 


When you consider that labor is by far the big item in 
insulating, it makes sense to select the insulating material 
that lends itself to the fastest, easiest application. That 
material is Ultralite, the only insulation of long textile- 
type glass fibers. Write today for samples, prices, speci- 


a) BA mEweunenee fications and suggested application methods. 


BUSTIN BACON pencay cy 


BACON 


Thermal and acoustical glass fiber insulations © Pipe couplings and fittings © Molded glass fiber pipe insulation 


242 W. 10th St., Kansas City, Mo. 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINE} 





There’s 


MORE Cooling Surface in these deep-ribbed MOTORS 





with these Allis-Chalmers 


@ Frying of insulation is impos- 
sible under normal conditions 


with the extra-large cooling sur- 
face of Allis-Chalmers rib-type 
TEFC motors. The result — you Get Complete Information 


expect and get longer motor life. As a new machinery component or as re- 

placement, specify Allis-Chalmers. Discuss 

your particular application with your near- 

The engineered partner of A-C by A-C distributor, A-C district office, or 

motors is Allis-Chalmers control. write Allis-Chalmers, General Products 
Division, Milwaukee 1, Wisconsin. 


ALLIS-CHALMERS 
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We see what’s in TIMKEN’ steel 
while we make it, to give you greater 
uniformity in your forgings 


one see above four of the twelve spectrometer dials 


used to analyze steels being melted at the Timken Com 


pany. In just 40 seconds this direct-reading spectrometer 
tells the exact chemical composition of a heat of Timken 
fine alloy steel. Results are flashed back to the furnace so 
the melter can keep close control of the analysis. This 
carefully controlled chemistry produces uniform composi- 
tion from heat to heat. You can be sure that forgings made 
from Timken® forging steels will give you uniformly high 
ductility and resistance to impact. 


YEARS AHEAD—THROUGH EXPERIENCE AND RESEARCH 


SPECIALISTS 


10 For mere data on advertisid products, use Readers’ Service Cards, lest page 


And because your order of Timken forging steel is 
handled individually in our mill we are able to target our 
conditioning procedure on your particular forging 
requirements. This minimizes your rejects. 


Here’s an added plus: Timken steel forging bars save 
you steel because their good dimensional tolerances pro- 
duce uniform weight multiples with a minimum of steel 
lost in flashings. Get all these results in your forging steels. 
Specify Timken forging steels. The Timken Roller Bearing 
Company, Canton 6, Ohio. Cable address: ‘“TIMROSCO”. 


TIMKEN: 


SPREE 


IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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...@ starter fora 


fractional hp motor? 
This small inexpensive control provides 
thermal overload protection. . . . Compact 
construction permits mounting where space 
is at a premium. Designed for use on ac sin- 
gle-phase power systems... up to 230 volts, 


...a controller for a 
2300 to 5000-volt motor? 


Here is a control for motors up to 2500 
horsepower. All components — contactors, 
meters, overload relays, auxiliary switches 

are selected to meet the particular re- 
quirements of your application. Current- 
limiting fuses give split cycle short circuit 
protection. 


...or other applications? 
Specific applications, including those be- 
tween the above-mentioned limits, are made 
from an extensive line of starters and con- 
trol components. These standard units are 
factory assembled in infinite combinations 
to meet practically any requirement. For 
help on a particular application, call your 
Allis-Chalmers representative. His recom- 
mendations are backed by Allis-Chalmers 
engineering departments... by experience 
gained solving thousands of control prob- 
lems ... by complete research and testing 


facilities. A472 


ALLIS-CHALMERS 


Milwaukee 1, Wisconsin 
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Anticipating 
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Anticipating the day when you may wish to con- 
vert all of your direct ground reading automatic tank gages 
to a remote reading system, S. & J. announces the new 
ST-8000 Automatic Tank Gage, designed with a gage 
head that will provide you with direct ground reading 
measurements TODAY, and will accommodate the neces- 
sary remote reading transmitter sprocket integrally. This 
will eliminate the purchase of a sprocket housing, and the 
nuisance and expense of its installation when the day 
comes that you wish to put remote gaging into effect. 
It enables you to enjoy all of the advantages of automatic 
tank gaging, with readings taken at each tank NOW, and 
makes it easier and less expensive when you decide to 
speed up with remote reading gages. 


The S. & J. ST-8000 Automatic Tank Gage is the 
last word in tank gage development. It incorporates a 
Neg‘ator motor to eliminate the counterweight and cable 
assembly, and provides constant tape tension throughout 
float travel, assuring maximum accuracy at all liquid levels. 
This gage will serve tanks to 65’ in height, and with ma- 
terially reduced bearing loads, will provide a minimum 
fatigue life of 13,000 cycles, equal to up and down twice 
a day for nearly 20 years. For complete information of the 
ST-8000 Automatic Tank Gage, write the factory or the 
nearest branch listed below. 


GB. REPRESENTATIVES 


BERKELEY 10, CALIFORNIA SEATTLE: Nebor Supply Company, 3000 Western Avenue 
MONTREAL Lytle Engineering Specialties, Ltd. 360 Notre Dome St W 
NEW YORK fet ile tele) TORONTO. Lytle Engineering Specialties, Lid, 69 Eglington East 
342 Madison Ave TULSA 10409 S. Western Ave VANCOUVER P DOD Mecloren & Son, itd, 3277 Moin Street 
HOUSTON Thompson Bidg LOS ANGELES CARACAS. Sincloir Spence, CA, Edificio Gelipon 


a a ENGLAND: Whessoe, itd, Sales: 25 Victoria $1. London S$ W I 
Mam Bidg 4399 Wilshire Blvd Whesstoe, itd, Works: Dorlington. County Durham 
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Bond holds despite shear exerted by mandrel} 
on lead lining in test section of “Tubond” pipe. 


Now...in ‘“Tubond” pipe...a bond stronger 


an the tensile strength of lead 


National Lead’s improved bonding process 
inseparably weds lead to steel 


Twist it. Crush it. Manhandle it Proves virtually indestructible 
You just can’t strip the lead lin In service, too, this bond provides an 
ing away from National Lead’s anchorage for the lining that mini 
“United Tubond’’® lead-lined pipe mizes any chance of acid leakage 
The lining will “give” but not the 


So for maximum corrosion pro 
bond 
tection, coupled with maximum me 
Look at the test above. Here a chanical strength, specify “United 
mandrel, sized to the ID of the steel Tubond” pipe. Where conditions are 
pipe minus a few thousandths, | less rigorous you may want to look 
Squeeze it, abuse it... no breaks ap forced through “Tubond” pipe. (A into “United” expanded lead-lined 
pear in the casing, lining, or bond. part of the side wall is cut away to pipe 
show what happens National Lead’s technical special 
The lead flows, of course, and a ists will be glad to help you work out 
cumulates below the mandrel. But it the technical details of corrosion 
doesn’t actually pull away from the resistant svstems piping, valves, 
steel pipe. A thin layer of lead still pumps, coils, tanks and other ele 
remains bonded to the steel ments. Just call the nearest office 
Now look at the twisted and below 


" 


crushed section Yo separation de 
spite massive distortion. With pre NANGHAS SEAS Compares 





sure, vacuum, heat, vibration, it’ 


Twisted once, twisted twice the same story no separation 


ond time in the reverse direction What weds the lead to the steel j 
bond failure. National Lead’s 


a 
‘ 


improved bonding 
process 
kebruary, 1956—PETROLEU) 
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Safety-Relief Valves 
Balanseal Bellows Valves 
Farris Engineering Corp. 


Pinch Type Flexible 
Diaphragm Disc and 
SuperSeal Valves 

Farris Flexible Valve Corp. 


sat Mechanical and 
moe iia Hydraulic Governors 

Ps ah”, Ss ; Farris Pickering 
Governor Co., Inc. 
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-» through honest 
purpose” 


The larger and more experienced a manufacturer becomes, the more he appreciates 
that PROGRESS is not restricted to simply producing fine products at fair prices. 
Rather, it is the sum total of all the services he renders to his customers day 

by day and year by year. It is unceasing vigilance to assure customer satisfaction . .. 
it is constant concern for improvement+—for better products at even better 
prices... it is strict adherence to a commercial code of honor, like Farris’ policy 
of “Progress—Through Honest Purpose’’. 


Evidence of this policy’s success is seen in the rapid and constant growth of the 
Farris organization. And even as you read this, more facilities are being added . . . 
designed to provide even greater service for users of Farris Safety and Relief Valves 
(which have set the pace in design and performance and have been duplicated 

by other manufacturers), Farris “SuperSeal” Flex Valves and Farris 

Pickering Governors. 


Behind our continuing growth and the world-wide recognition of Farris as a 
pacesetter in its field, is the fundamental belief that “honesty of purpose” when 
dealing with people is always to be trusted. Upon this belief we have grown . . . 
and, because they believe in the same things, our customers and friends have 
supported us. Here, beyond doubt, is proof that the right way to grow is THROUGH 


HONEST PURPOSE. 









AFFILIATED COMPANIES 


400 COMMERCIAL AVE., PALISADES PARK, N. J 





* Farris Engineering Corp. ° Farris Flexible Valve Corp 


* Farris Pickering Governor Co., Inc. * Farris Hydrotorque Corp 


* Farris Hydroseal Corp 





How you 


can save time and 
When your blueprint calls for stainless steel 
money when your plate, you’ll want material of highest quality, 
produced by specialists in the field, and deliv- 
ered to you on time. When you want all that, 
blueprint calis for and economy too, you'll find the answer at 
G. O. Carlson, Inc. 

As one of the leading producers of stainless 
steel plates, heads, rings, forgings, flanges, and 
other stainless components, G. O. Carlson, 
Inc. uses the finest equipment in the industry 
to fill your orders quickly, efficiently and eco- 
nomically. Clean edges are a rule of the road 
with G. O. Carlson, Inc. which means a mini- 
mum of “‘trueing up”’ before fabrication. Plates 
will be rolled promptly to fill special orders, 
but many of your requirements can be filled 
from what is probably the largest stock of 
controlled analysis stainless steel plate avail- 
able anywhere. 

Call Carlson the next time your blueprints 
specify stainless steel plate or other stainless 
steel products. 


Write for Carlson Weekly Stock Lists. 
Address: G. O. Carlson, Inc. 
Thorndale, Penna. 


\ % ‘) i Stainless Steels Exclusively 
ren minmmnoer.._ U / ARLSON, inc. 


Plates - Plate Products - Forgings « Bars - Sheets (No. 1 Finish) 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 
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Because 
AUTOMATION can't 
tolerate errors, 
controls operate 


on DRY air 


Lectrodryer® does that Drying 


HESE INSTRUMENT air driers are typical of 

many scattered throughout the Petroleum 
Industry. Some Lectrodryers are huge. But all 
go about their Drying job efficiently and 
dependably, requiring very little attention. 
They “automate” Drying. 

Pipe lines, natural gasoline plants and 
refineries assure dependability of their auto- 
matic operations by installing Lectrodryers to 
Dry the air fed to instruments and air-motors. 





Thus, regardless of weather conditions, there's 
no moisture in the compressed air to cause freeze 
ups, form rust or mud to clog delicate ports. 

Add a Lectrodryer to the aftercoolers and 
separators now on your air system and catch 
the vaporous moisture that will otherwise 
cause trouble as the air cools. Bulletin 223-A 
describes these instrument air driers. For a 
copy, write Pittsburgh Lectrodryer Corporation, 
307 32nd Street, Pittsburgh 30, Pennsylvania. 


In England. Birlec, Limited, Tyburn Road, Erdington, Birmingham 


in France: Stein et Roubaix, 24 Rue Erlanger, Paris XVI 
in Belgium: S.A. Belge Stein et Roubaix, 320 Rue du Moulin, Bressoun Liege 


LECTRODRYER 


* REGISTERED TRADEMARK U.G. PAT. OFF. 
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Buflovak Jacketed Grease Kettles 
are engineered for specific process requirements 


.to fit specific processing 
Operation needs 


.to provide profitable 
performance 


The kettle illustrated is a Buflovak 
Jacketed Grease Kettle with a 2500 
gal. capacity. It is equipped with a 
compact 150-hp Cone Gear Drive for 
operating a Double Motion Agitator, 
with scrapers, to speed operation. A 
pneumatic discharge valve saves valu 
able time. It was designed and engi 
neered by Blaw-Knox engineers to 
meet the specific requirements of the 
operation for which it was built. 

We can help you solve your kettle 
problems. Blaw-Knox engineers have 
had a broad experience in designing 
and building kettles of every descrip 
tion, from the laboratory— few-gallon, 
capacity models to ones that process 
several thousand gallons— not just 
greases but a large number of varied 
products. This experience enables our 
engineers to incorporate in the design 
of each kettle all the features that are 
particularly applicable to the operation 
under consideration. Such features in- 
clude size of kettle, type of body, 
agitators, drive, high or low temperature 
control, method of heating and cooling, 
heat source, openings and outlets, 
and so on. 

Why not call us and let Blaw-Knox 
engineers make their recommendations? 


CATALOG NO. 356-R 


A Complete Process Equipment Service 


Kettles of every description constitute but one phase of Blaw-Knox Process 
Equipment design, engineering and fabrication service for the chemical, food, 
pharmaceutical, plastic and resin, petroleum, rubber and other industries 
EVAPORATION « DRYING « FLAKING « MIXING « REACTION 
IMPREGNATING «© VULCANIZING « SOLVENT RECOVERY 
SOLVENT EXTRACTION « CRYSTALLIZATION + DISTILLATION 
POLYMERIZATION « GAS CLEANING « GAS ABSORPTION « HEAT 
TRANSFER « VAPORIZATION « CONDENSATION «STERILIZING 
LOW AND HIGH PRESSURE PROCESSING 


Everything in Process Equipment 


Frye. BLAW-KNOX COMPANY 
is available on request wt ay 
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BUFLOVAK EQUIPMENT DIVISION 


1601 Fillmore Avenue, Buffalo 11, N. Y. 
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New low prices make 


erocat 
catalysts 


or 
your biggest bargain! 


Cyanamid 


e ¢ ¢ first to bring you fully balanced 
HI PV* Catalysts 

e ¢ © leads again in giving you 
more for less money. 


Cyanamid leads the way again by offering you 
regular and high alumina catalysts at new 
low prices. 

Technological improvements have brought 
savings that can be passed along to you. And 
because synthetics give higher octane yields 
than natural catalysts, these new low prices 
make AEROCAT Catalysts even greater bargains 
for the refiner. 

Cyanamid has consistently pioneered in 
bringing you more for your catalyst investment 
—first to bring you microspheroidal catalyst— 
first to bring you the greater initial activity of 
a high alumina catalyst—first to bring you the 
greater activity stability of a HI PV catalyst. 

Cyanamid AERocaAT Catalysts are your big- 
gest bargain today, not only in initial price but 
in continued efficiency. Ask your Cyanamid 
representative today for further details. 


® Registered trade-mark *Trade-mark 











CYANAMID 


AMERICAN CYANAMID COMPANY 
REFINER HEM j DEPAR 


30 ROCKEFELLER PLAZA, NEW YORK 20. N.Y 





in Canada: North American Cyanamid Limited, Toronto and Montreal 
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Monel-protected 
HF alkylation plant 

runs safely on 
non-stop schedule 








Monel-lined HF regenerator resists 
HE concentrations up to 92% at tem 
peratures to 280°F and pressures to 
KO psi 





When to consider Monel for HF 
alkylation equipment. Monel nickel. 
copper alloy provides useful resist 
ance to HIF in all concentrations and 
(in unaerated solutions) up to 250° 
It is used with the anhydrous acid at 
temperatures up to LL00°F. Monel is 
comparatively unaffected by high 
stream velocities. Its strength and 
wear resistance is high 


Gaver) 


4». 
INCO. Nickel Alloys 








Imagine the fire-works if ahigh octane 
plant couldn't be shut down! 

When Continental Oil's Ponca City 
constructed during World 


alkylation was new. But 


refinery was 
War Il, Hk 
gasoline was desperately needed. So even 
hefore materials research could be com 


pleted plant had to be built 


Valves were the trouble-makers. Cor 
rosion plus internal stresses cracked 
them. And corrosion product build-up 
on critical valving surfaces interfered 


with operation. 


solved this fast With 
Monel* nickel-copper alloy welded over 
lavs. (Later they putin solid Monel alloy 


valves } 


Continental 


Silver lining goes next 


The next thing to go was the silver lin 
ing of the acid regenerator. Here sulfur 


*Registered trademark 
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laden 85-87' acid at 280°F 
1945, Monel alloy was 


Phat did it. Now, tower lining and 


and 80 psi 
is present In 
tried 
reboilers, condenser and adjacent pip 
ing. are all Monel 


level probe s within the reboilers. So are 


So are unique liquid 


relief valves, pump seals, bolts, and acid 


propane fractionating tower trays. 


Now operates non-stop 
Today 
units as long as 
Without a halt. Safely. The company 
Mone | saves 


over former operating costs 


Continental runs its alkylation 


twelve months at a time. 


estimate from 15 to 25% 


tr iceable to 
ion? Put the problem up to 


Are you having difficulties 
Hk corros 
Inco’s Corrosion Engineering 


You'll get practical help 


section 


The International Nickel Company, Inc. 
67 Wall Street New York 5, N. ¥ 


.for minimum maintenance 


REFINER 
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| The “Precious Plus” 


that didn’t appear 
on the Blueprints 





Y 























BMC’s Key Man operation is unique 
among major contract engineering 
firms. The BMC man who submits 
your proposal is always a BMC prin 
cipal . always the Key Man head 
ing up the Task Force responsible for 
the execution of your job, Clients tell 
s “This is the BMC difference that 
makes the difference.” 

















The Udex and Para 
tylene Plants de- 
scribed here were 
designed and con- 
structed for Sinclair 
Refining Company, 
Marcus Hook, Pa 

















BRISTOL FIELD SERVICE... 


right spot in a 


a 


~ ybaimmence 


Height of flood at American Brass Company, Casting Shop, tronic potentiometers, 62 thermometers and gauges, 69 
Torrington Division. More than 125 instruments were serv- running count recorders, and 47 electric controllers, First 
iced in this customer's Naugatuck Valley plants In addition, instruments were returned to customer in 6 days 
instruments returned to Bristol for repair included: 17 elec 


all others 
were returned by the customer's deadline 


More than 150 instruments serviced in inundated plants of 


5 pneumatic controllers which were removed to Waterbury 
United States Rubber Company plus 10 electronic instru- for service. First instruments returned to customer in 3 
ments, 31 thermometers and gauges, 9 electric controllers, 


3 
days; all returned by customer's deadline 
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Black Friday 


Bristol engineers give flooded areas fast repairs 


without slowing service to other areas 


On Friday, August 19, 1955, raging flood 
waters in the wake of hurricane Diane inun 
dated and battered hundreds of East Coast in- 
dustrial plants, heavily damaging buildings and 
equipment. 

Fortunately, though our bridge was lost and 
utilities were cut off for a few days, the Bristol 
Company at Waterbury, Connecticut, escaped 
damage. 


Repair service on the double 


Even before the flood waters receded, Bristol 
service engineers were on the job, repairing the 
hundreds of Bristol recording and controlling 
instruments damaged by water, silt and debris 
contributing in an important way to the recov 
ery of this stricken area—with no sacrifice to 
Bristol customers in other parts of the country 


Working in mud and filth, Bristol servicemen 
repaired instruments right in the plant wher- 
ever possible. Where heavier damage took 
place, instruments were returned to Waterbury 
for repair or replacement. Back-in-service rec 
All telemetering systems and flowmeters were repaired in the floodec 
plants of a large ns utility in Connecticut. Eight thermometers and 


gauges too badly damaged for repair were replaced. Al) instruments deliv- 
ered to customer in seven to nine days! 


ords for three heavily hit plants are shown on 
these pages, together with pictures of the flood 


damage 


Every customer's deadline was met 


HUNDREDS OF INSTRUMENTS from plants 
other than those shown were also serviced. 
They were repaired in the plant, if possible, or 
picked up in the most convenient location for 


Flood or no flood, this is the kind of service 
you can expect when you deal with Bristol. In 
38 cities across the U.S. and Canada, Bristol 
service centers, with factory-trained service- 


AUTOMATIC CONTROLLING, 


February, 1956 


the customer, repaired at Bristol, then returned 
and reinstalled. The deadline set by the cus- 
tomer was met in every case. Instruments were 
often replaced and operable before the re- 
mainder of the plant. 


BRISTOL 
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RECORDING AND TELEMETERING 


men, stand ready to solve your every mainte- 
nance or repair problem. From coast to coast 
you are as close to youl Bristol service center 
as to your telephone The Bristol ¢ company, 111 
Bristol Road, Waterbury 20, Conn 6A 


POINTS THE WAY IN 
HUMAN-ENGINEERED INSTRUMENTATION 
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Here’s 
Stainless Stégii= 
TE Cy 
$0, drying | 





















This primary drying tower operates at 
200° F., and it is used to dry sulfur 
dioxide. As every engineer knows, it 
only takes a little bit of water to turn 
the sulfur dioxide into sulfurous acid 
Because of this, the tower is made of 
solid Type 316 Stainless Steel. The re 
boiler is a solid Type 316 with Type 317 
tubes. 





Every refinery is a showplace for 

Continental Oil Refinery No. 3, Lake Charles, Louisiana Stainless Steel. because no other metal 
UNITED STATES STEEL CORPORATION, PITTSBURGH + AMERICAN STEEL & WIRE DIVISION, CLEVELAND combines so many desirable propertie 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBURGH When designing with Stainless Stee! 

TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


UNITED STATES STEEL EXPORT MPANY. NEW YORK 


remember that United States Steel can 
furnish a greater variety of grades 
types, sizes and finishes of Stainles 


USS STAINLESS STEEL ~ 


SHEETS - STRIP PLATES - BARS BILLETS PIPE - TUBES WIRE SPECIAL SECTIONS 





nos) Se eC STAT ES CS 
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REFINERY-PROVED 


PROCESS 


ELIMINATES PRODUCTION OF HEAVY RESIDUAL FUEL 


® Over 2 years refinery experience 
@ No heavy metal contamination problem 


@ Uses synthetic or natural clay catalysts 


The Houdresid Process eliminates the production of heavy residual 
fuel by making it practical and economical to catalytically crack the 
bottom of the petroleum barrel. This refinery-proved, continuous 
moving bed process converts reduced crudes into exceptional yields 
of high-octane gasoline and light distillate fuel. The process is well 
adapted to the use of synthetic or natural clay catalyst, and to the 
charging of a wide range of reduced crudes. 

The problem of heavy metal contamination usually associated with 
catalytic cracking of residua has been successfully eliminated by the 
Houdresid process. This has been conclusively demonstrated in both 
pilot plant and commercial refinery operations. One commercial 
Houdresid unit has been in operation for over 2 years. 

Write today for further information. 


nUUDT 


PROCESS CORPORATION 


Pioneer in Catalytic Processes 
1528 Walnut St., Philadelphia 2, Pa. 
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* DYNALOG’S 
EXCLUSIVE 
BALANCING 
ACTION 


no slidewire 
no batteries 


no standardizing 
no gears, cables, etc. 


no high-speed 


reversing motor 


STEPLESS CAPACITY-BALANCING 
ELIMINATES STANDARDIZING! 


Here’s the potentiometer that’s never “off 
process” for standardizing. It requires none! 
The Dynalog’s advanced, stepless-balancing 
design eliminates dry cell, provides direct, 
uninterrupted evaluation of the measured 
variable with sustained high accuracy. 
Dynalog* eliminates slidewire 
maintenance and motor servicing too! A 
simple, variable capacitor and positive 
magnetic drive provide smooth, continu- 
ous balancing action... instant response 


design 


Reg. U.S. Pat. Off. 


ELECTRONIC 


more data on advertised products, use Readers’ Service Cards, lost page. 


without wear. There are no fast-moving 
parts ... no gears, cables, or complicated 
mechanisms. Only five moving parts, in- 
cluding the recording pen! 

Dynalog Instruments are available for 
use with resistance, voltage, capacity, or 
inductive type primary elements to measure 
and/or control any process variable. For 
complete details, write for Bulletin 427. 
The Foxboro Company, 742 Neponset 
Ave., Foxboro, Mass., U.S.A. 


*Reg. U.S. Pat. Off. 
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Versatile? Yes! These are Rheem steel pails. They are available in 1-gallon 


to 15-gallon sizes; plain, colored or lithographed; lined or unlined; double head or crimp lug 


type covers. To the many manufacturers who want clean steel pails, Rheem is the answer. 
You see, Rheem is the world’s largest manufacturer of steel containers, and their experience 


is your assurance that your products are well protected always. Rheem pail linings are 


bonded directly to the steel and oven baked by a special process to stay on. Use the coupon 


to find out more about sending your products to market, first class-in Rheem steel pails. 


RHEEM MANUFACTURING COMPANY 
5001 Jefferson Highway, P.O. Box 4027, Carrollton Statior 


New Orleans 18, lo. 1025 Lockwood Drive, Houston, Texas 


YOU CAN RELY ON ne MANUFACTURING COMPANY 


Please send me detailed information on Rheem Steel Pails 
NAME 


COMPANY 


World's Largest Manufacturer of Steel Shipping Containers ADDRESS 
UNDEN, N. J. AND SPARROWS POINT, MD., RICHMOND AND SOUTH CITY 
GATE, CAUF., HOUSTON, CHICAGO, NEW YORK, NEW ORLEANS 
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THE SECRET OF A 
GOOD FLOATING ROOF: 


NO ROOM FOR VAPORS’: 


*“<NO EVAPORATION 
NO FIRES 
MINIMUM CORROSION 


+ | TANK SHELL 


(om WEATHER SHIELD 7a 


FLOATING ROOF 





l 


14 SCUFF BAND 








TUBESEAL 














Because there is no space in a HAMMOND TUBESEAL FLOATING ROOF, where 
vapor can form, jet fuels and other volatile products can be stored with assurance 


that evaporaticn and fires cannot take place and further that corrosion will be kept 
to a bare minimum. 


THE HAMMOND TUBESEAL 


The most efficient and positive seal known: 


no moving parts * no mechanical 


maintenance « climate proof - 


non-corrodible « can operate to bottom 


of tank or above the top - no vapor 


space below the seal « entire 


circumference has tight seal under 


pressure at all times. 


Sales Offices: 

NEW YORK 20 
AKRON 

BOSTON 10 
BUFFALO 2 

CHICAGO 3 
CINCINNATI 2 
CLEVELAND 15 

EL PASO 

HOUSTON 2 

LOS ANGELES 14 
PITTSBURGH 19 
RICHMOND 20 

SAN FRANCISCO 
WASHINGTON 6, D.C 
HAVANA 

MEXICO CITY 
“TIPSA’ BUENOS AIRES 
Licensee in Cal.; 
LACY MFG. CO., 
LOS ANGELES 
Licensee in Canada 
BRIDGE & TANK CO 


@ Patent applied for 
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LICENSES AVAILABLE 


The makers of 
its unique TUBESEAL believe that 


ask for Bulletin TS 


CHEAPER OVER THE YEARS 
HANNMOND 


'ROoN WORK S 
WARREN and BRISTOL, PA. + PROVO, UTAH 
CASPER, WYO. + BIRMINGHAM, ALA. 
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BLOWERS for such widely varying needs as 
lifting a damaged airplone ar injecting air 
into water to provide oxygen for safe trans 
portation of fish in tanks. Capacities as low 


as 5 cfm or up to 100,000 cfm or higher 


GAS PUMPS for inflating balloons, manu 
facturing electronic tubes-or extracting gases 
from contaminated areas for test samples 
They'll deliver as little as 5\cfm or as much 


as 50,000 cfm or more 


METERS help save money or make more 
profits by accurately measuring almost any 
kind of gas which you buy, sell or use in 
manufactur ng processes Cash register ac 
curacy’ from 2,000 to a million cfh 


INERT GAS GENERATORS make hazard 
operations safer from fire or explosior They 
protect people, plants and products ond 
often return more than they cost in reduced 
nsurance premiums. They'll pro 
os! any 
cfh or as 


onary equipment 


How to pull DOLLARS 
out of the AIR 


New ways to put air (or gas) to useful, profitable work are 
constantly being developed by engineers and designers 

These result in more effective machines and devices — frequently 
replacing slower or more expensive methods —often 

reducing the first cost of the equipment itself 


These results are ac omplished 


by resourceful engineering 


In many of these applications, designers and engineers 
have utilized standard R-C equipment, sometim« 

special adaptations. The problem may call for a small or large 
volume of air, moved by R-C Blowers or Exhauster 

It may require vacuums, produced by R-C Vacuum Pump 


Perhaps metering or pumping of gas is needed, also met by 


R-C products In any event, the solution is often 


aided by Roots-Connersville experience 


If you use or build for resale any product which might be 


improved by utilization of air at moderate pressures, 
by vacuums or by moving gas, perhaps we can help you 
Even if you have only che ghost of an idea that might pull 


t of the air, we'll gladly work with you 


Just address: 
Product Development Manager, Roots-Connersville Blower 
Division, 256 Crescent Ave., Connersville, Indiana 


RooTs-(ONNERSVILLE BLOWER 


ONE OF THE DRESSER INDUSTRIES 
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Instruments and controls are substantially flush 
mounted. Temperature controls are corefuily 
selected to maintain oil supply temperature 
within + 2° F. Signal lights confirm satistac- 
tory operation 








A COMPLETE 


TRANSFER 





OIL HEATING 
SYSTEM 


in one compact 











1. The system is compactly arranged to conserve space. To obviate leaks, pipe connections 
are welded wherever possible. The heavy pipe insulation is securely wired and wrapped 


ee PA ¢ ian A G E” ¥. with cemented canvas 
2, 


2. The workmanlike electrical system provides easy-to-trace circuits. All wire of high 
current capacity is heavy cross section. 


SR nS 


WHITLOCK has developed a standard “package”, with temperature ranges, they are being used increasingly 
ratings of 10 to 50 KW, which includes heater operating in chemical processing operations. The heating equip- 
controls and expansion tank to heat chemically stable ment, previously of special design, is now available as a 
transfer oils. Since these oils are liquid over considerable complete, standardized unit to which only oil and elec- 
trical connections need be made in order to permit 
immediate operation. 

The combination of low liquid pressures and high 
liquid temperatures eliminates the need for the applica- 
tion of high pressure design techniques to many current 
processes. This new “package” effectively serves to 
reduce overall equipment costs and to simplify process 
design. 

For additional information and prices, write The 
ee PE lie she Whitlock Manufacturing Company, 75 South Street, 

’ West Hartford 10, Conn. In Canada: Darling Brothers, 
Ltd., Montreal. 





exchongers eaters, pipir ressu essels, receivers, reboilers 
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«HASAN 


Hydraulically 
Controlled 


The first basic improve- 
ment for loading and 
unloading of petroleum 
products in over 

30 years. 





Speeds tanker 
turn-around-time 
Far less manpower 
to operate 


Long life, trouble free 
operation 





Elimination of hose bursts 











Lowers fire and work 
compensation premiums 
Operates from —60°F. to +-225°F. 
One motor, one switch 

controls operation 


Static and spark resistant 


No manhandling of hose 


CHIKSAN COMPANY; Grea, California 


Please send me more information on the Chiksar 


Marine Loading Arm 
Name 
Company 


Address 


b even enenenenenanasenasas 


CHIKSAN COMPANY —srEA, CALIFORNIA + CHICAGO 3, ILLINOIS * NEWARK 2, NEW JERSEY 


Well Equipment Mfg. Corp. (Division), Houston |, Texas ¢ Subsidiaries: Chiksan Export Co., Brea, Calif, Newark 2, N. 43. * Chiksan of Canada, Ltd, Edmonton 
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Gulf Oil Reports: Pipe line purging problems 
solved by Kemp Gas Generator and Kemp Dryer 


At Gulf Oil’s Port Arthur, Texas refinery, 
required in the Ethylene Plant for purging pipe lines, tanks 


dry inert gas is 


and vessels 

Kemp Units selected to do the job 
To insure a constant supply of gas sufficiently dry and free 
Gulf installed both a Kemp Inert Gas Gener 
ator and a Kemp Convection Type Dryer 


of oil vapors 
The units work 
..the Kemp Generator produces 30,000 
SCFH of inert gas which is compressed and passed through 


as a “purging team” 


a Kemp Pre-filter to remove all moisture prior to entering the 
gas receiver. The result is an efficient, easily controlled source 
of dry inert gas at all times. 


For more data on advertised products, use Readers’ Service Cards, last page 


Kemp can solve your problem too 

Whether your needs involve dry gases, inert gases—or both, 
Kemp can help you to the most profitable solution. Kemp 
Inert Gas Generators automatically deliver clean, controlled 
atmospheres at specific analysis, without fluctuation— regard 
less of demands. A variety of Kemp Dryers are designed to 
dry air, gases or liquids to sub-zero dew points and are avail- 
able with manual, semi-automatic or fully automatic tower 
reactivation. In addition, Kemp will specify the proper desic 
cant for the job. 


For complete facts and technical information on Kemp Inert 
Gas Generators and Kemp Dryers, write today to: The C. M. 
Kemp Mfg. Co., 405 East Oliver St., Baltimore 2, Maryland. 


DYNAMIC DRYERS 
ef] INERT GAS GENERATORS 


| . CARBURETORS © BURNERS © FIRE CHECKS 
METAL MELTING UNITS © SINGEING EQUIPMENT 
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ARE 


Contain data, research 
material and analytical 
procedures for ready 
reference — detailed 
information that may 
help you improve your 
present process. 


‘SOLVAY 
\ 1881-7 
\ 1956 


\ 


Soda Ash . Snowflake ® Crystals . Potassium Carbonate 

Calcium Chloride « Ammonium Bicarbonate + Sodium Bicarbonate 

Cleaning Compounds * Caustic Potash » Sodium Nitrite * Chlorine 

Caustic Soda = * Ammonium Chioride + Para-dichlorobenzene 

Methy! Chioride + Ortho-dichiorobenzene + Monochiorobenzene 

Carbon Tetrachioride + Chloroform + Methylene Chloride 
Hydrogen Peroxide 


a z il 


AVAILABLE TO YOU 


Sotvay’s Technical and Engineering These highly informative books were 
Service Bulletins cover a wide scope written by So_vay’s staff technicians 
of subjects. Their range includes and engineers. They contain stand 
the physical and chemical properties, ard tables and charts along with 
use, handling and storage of SoLvAy original data compiled from field ex 
products...procedures to be followed perience and research by members of 
in analysis of water, liquid chlorine the world’s largest alkali laboratory 
and bleach... the use of calcium All of Sotvay’s Technical and 
chloride in refrigeration and the Service Bulletins are available with 
treatment of municipal and industrial out cost or obligation.* Just fill in the 


water with alkalies and chlorine coupon below 


*In Western Hemisphere Countries 


ge oe cee ee ee oe ee oe ee ee ee ee ee ee ee oe oe ee eo meee ar 


SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
61 Broadway, New York 6, N. Y. 


Gentlemen: Please send me without cost or obligation,* the Sotvay Technical and Engineer 

ing Service Bulletins I have checked 

C) No. 4—Calcium Chloride in Refrigeration No. 9—Analysis of Alkalies 

©) No. 5—Soda Ash No. 11~—Water Analysis 

C) No. 6—Caustic Soda No. 12—The Analysis of Liquid 

(J No. 7—Liquid Chlorine Chlorine and Bleach 

{) No, 8—Alkalies and Chiorine in the Treat- No. 14—Chlorine Bleach Solutions 
ment of Municipal and Industrial 16—Calcium Chloride 
Water 


Name — 
Organization — 
EE oe ideinemenn = 


GRY ticenennieeea SS = Ss 
*In Western Hemisphere Countries 
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HOW TO GET THE BEST RESULTS 
FROM ANY TRAPPING JOB... 


e 4 


DRAINING CONDENSATE FROM STEAM s ARMSTRONG 
How to correctly size, install and maintain steam traps for STEAM TRAP 


any pressure, any temperature, any load... Armstrong inverted 
bucket trap design principles and advantages... sizes, list 
prices, physical data, capacities ...data on variable loads, 
warming-up loads, submerged coil heat transfer, steam main 
and riser drainage... trapping of unit heaters... power plant 
trapping, and many other subjects. ASK FOR 44-PAGE 
CATALOG J, The Armstrong Steam Trap Book. 


DRAINING LIQUIDS FROM AIR AND GAS 


How to select and install ball float traps for draining light 
liquids or water from drip points, aftercoolers, separators, etc., 
in compressed gas and air systems. . . liquid level control 
hookups . . . high pressure trapping to 1000 psig... trap 
materials for corrosive service ... capacities, physical data, 
list prices, single lever, compound lever and “snap-action” 


traps. ASK FOR BULLETIN 289. 


anmsTaone 


VENTING AIR AND GAS FROM LIQUIDS seat on oes 


a 
aevece qwaars 


Selection and installation of ball float traps for venting air 
and gas from water and light liquids under pressure. . . con- 
tains useful table on air discharge through various size orifices 
at pressures from 1 to 1000 lbs... . when and how to back vent 
traps ... floats and mechanisms for other manufacturer’s 
devices .. . sizes, list prices, materials, dimensional data for 


Armstrong Ball Float AR Traps. ASK FOR BULLETIN 450. 


DRAINING WATER FROM LIGHT LIQUIDS 


Dual gravity trap selection and installation explained and 
diagramed .. . for draining gasoline separators, dehydrator 
tanks, debutanizers, etc. ... orifice capacity data, dimensions, 
materials, list prices for Armstrong Ball Float D/G Traps. 


ASK FOR BULLETIN 2091. 


Free on request without obligation—call your local 
Armstrong Representative, or write Armstrong Machine Works, 
852 Maple Street, Three Rivers, Michigan 


ARMSTRONG 


INVERTED BUCKET and BALL FLOAT TRAPS 
FOR THE PETROLEUM INDUSTRY 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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In heat exchange applications, the condenser 
tube surface is vitally important. By increasing 
the surface area, heat duty is increased, costs 
reduced and on-stream time greatly lengthened. 


Wolverine Trufin* Type S/T will produce this end 


result! Type S/T obtains its increased surface 
area from its fins which are squeezed directly 
from the tube wall. Because of its extruded fins, 
Trufin packs more heat transfer surface into every 
foot of tube—steps up capacity by as much as 
2' times over prime surface tube. Trufin makes f 

it possible to design smaller, more effective heat | 
exchangers and condensers. When retubing with 

Trufin Type S/T you obtain a much greater heat 


transfer surface area and thus can increase the 
capacity of your unit. 


Since its fins are actually a part of the tube wall, 
they cannot shake loose because of vibration, 
thermal shock or varying pressures. Under the 
most severe operating tests, Trufin has proved 
conclusively that it withstands fouling for longer 
periods than does prime surface tube. Trufin- 
tubed units go on-stream and stay on-stream. 
Efficiency is constant, costly maintenance time 
reduced. 


Trufin Type S/T can be directly substituted for 
plain tube with conventional tools and methods. 
The ends of the tube are left without fins and the 
tube is designed with the outside diameter of 
the plain end slightly larger than the O.D. of the 
finned end. This allows the tube to be inserted 
into a bundle and rolled into the tube sheet by 
regular methods. 


Yes, surface is important and Trufin has the sur- 
face you need. Next time you order condenser 
tube specify Trufin Type S/T. It is available in a 
wide range of sizes and alloys of copper and 
aluminum. Write, too, for your copy of the This is Wolverine Trufin® Type $/T—the integral 
Wolverine Trufin Opportunity Book. It's packed finned condenser tube with the extended sur 
with valuable information. face that means increased performance and 


W OLVERINE TUBE, 1 437 Centrai Avenue, Detroit 9, economy 
Michigan. 
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PRIME SURFACE TUBE 


Wolverine manufactures prime surface tubing in two metals 
copper, copper-base alloys and aluminum in a wide 


range of sizes 


DUPLEX 
PRIME SURFACE TUBE 


Here's a tube designed to handle two types of corrosive 
attack simultaneously. It is composed of a tube of one 
metal and a liner of another. The combination can be any 


alloy you need to meet special conditions 


DUPLEX TYPE S/T 


This tube also is designed for specific corrosive conditions 
But, like Trufin, it has integral fins will boost heat transfer 


efficiency. It can be used instead of prime surface tube 


TRUFIN TYPE L/C 


A high-finned, lightweight aluminum tube is mechanically 
bonded to an interior liner of the alloy which best beats 
your corrosion hazard. It provides maximum heat transfer 


and trouble-free performance at low cost 


U-BEND PALLETS 


This new Wolverine idea cuts time, reduces storage 
problems, and saves money. U-bend condenser tubes 

either finned of prime surface are arranged in a dispos 
able box-type pallet in the exact order you specify. All you 


have to do is feed them directly from pallet to unit 


FIELD ENGINEERING 
SERVICE 


‘ 
This ts a Wolverine ‘extra’ — a staff of highly-skilled tubing 


technicians. You can get experienced help in solving prob 


lems dealing with alloys, corrosion, design or fabrication 


*REGISTERED U PATENT OFFICE 


BACKED BY EXPERIENCE 


In addition to Trufin* Type S/T, Wolverine has 
also pioneered in the development of a com- 
plete line of condenser tubes for the processing 
industry. Such a line-up could only come from 
years of experience—the kind of experience 
that studies an industry's needs and then 


develops products to meet those needs. 


Illustrated are condenser tubes designed to 
bring new efficiency to every type of oper- 
ating condition. Each is the product of Tube- 
manship— Wolverine'’s way of combining ex- 
perience, research, rigid quality control and 
sound engineering into every foot of every 
tube. 


Look these products over—study them in rela- 
tion to your own operating needs—and then 
specify the one that will do the job. Wolverine's 
Condenser Tube Catalog contains complete 
size and alloy information. Write for your 


copy today! 


WOLVERINE TUBE, 1437 Central Avenue, 
Detroit 9, Michigan. 


Wolverine Trufin available in Canada through the 
Unifin Tube Company, London, Ontario 





N DETROIT, MICHIGAN, AND DECATUR, ALABAMA SALES OFFICES IN PRINCIPAL CITIES 


EXPORT DEPARTMENT, 13 EAST 40TH STREET, NEW YORK 16, NEW YORK 





Roughnecks... 


Did you ever watch a good 
team of roughnecks in action? 
They make the orderly rack 
ing of the long sections of 
drill pipe and the handling 
of other heavy “pig iron” look 
easy. When the replacement 
of a dull bit interrupts the 
quest for pay sand, they're 
hustling hoisting discon 
necting and racking drill pipe 
to get a new bit back on bot 
tom and start making hok 
again—for “making hole’ is 
making money and every 
minute saved in other opera 
tions is money saved, and a 
lot of it. That's where the skill 
and teamwork of good rough 


necks make the difference 


The Texas Company 
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CUSTOM BUILT TYPES 


PACKAGE UNIT T 


Stop ‘nS 


for modern Steam Generators 


Types and Sizes for Every Power, 
Processing and Heating Requirement 


Steam costs too high? Then it's high time to replace outmoded 
boilers with modern Vogt steam generators of the type and 
size to exactly fit in with specific operating conditions 

Vogt steam generators are designed to give maximum rating 
in minimum space, with high efficiency and low maintenance 
expense. They are available in bent tube types and _ straight 
tube, forged steel sectional header types for solid, liquid or 
gaseous fuels burned singly or in combination 

Package units range from 10,000 to 30,000 pounds capacity 
and custom built units are obtainable in the larger capacities. 
Many installations in successful operation are proof of Vogt's 
ability to give effective help in the solution of steam gener- 
ating problems, Bulletins may be had upon request. 
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LOOKING FOR AN “ALL PURPOSE” 


EXPANSION JOINT? 


Zallea has never built one—never will. And for good reason. Like all 
precision engineered equipment, Zallea Expansion Joints are designed 
to fill specific rigid requirements. In every case, types, sizes and 
materials of construction are determined by factors of temperature, 


pressure, traverse and special service conditions 


Zallea Brothers design and build expansion joints for every requirement 
of modern industry. Field tests have proved the value of our 

emphasis on designing the expansion joint to fit the problem. Records 
show that Zallea Expansion Joints outlast all other packless 

expansion joints from 90°% to as much as 1200%. Such reliability is 


further proof of Zallea design superiority 


Zallea representatives are always ready to help solve problems relating 
to expansion joints. Or if you prefer, write for Bulletin 351 which 


describes the many standard types available 


ZALLEA BROTHERS, 890 LOCUST STREET, WILMINGTON 99 DELAWARE 


World’: Large { Manufacturer of Expansion Joints 
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Complete lube oil plant, de- 


signed and constructed by 
Foster Wheeler at England’s 
largest refinery. Process units, 
in sequence from right to left, 
are as follows: propane de- 
asphalting, phenol extraction, 
propane dewaxing and clay 
contact-vacuum rerun. Foster 
Wheeler is now building com- 
plete lube plants in the United 
States and Iraq 


own 
ort 

— 
— 
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EW ADVANCES in refining processes and 
N equipment have resulted in substantial in- 
creases in the overall efficiency of lubricating 
oil production—contributing to higher sustained 
output of high quality oils at lower unit pro- 
duction cost. 

In the construction of new lube oil plants o1 
modernization of existing facilities, Foster 
Wheeler’s long experience in this specialized 
field is your best assurance of complete satis- 
faction, from initial planning to final installa- 


tion and on-stream service. Foster Wheeler 
process design engineers offer more than 20 
years of continuous and cumulative experience 
in lube oil manufacture. Their intimate knowl- 
edge of all phases of design, engineering and 
construction—plus their close relationship with 
all licensor companies—can save time, effort 
and expense in any expansion or modernization 
program. Foster Wheeler Corporation, 165 


Broadway, New York 6, N. Y. 


FOSTER W WHEELER 


LONDON - 


NEW YORK -« 


PARIS «+ ST. CATHARINES, ONT. 
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Struthers Wells now offers a line of Standard heat 
exchangers—in sizes from 20 to 400 square feet 
of surface—including fixed tube sheet, floating 
head and U-tube units. Condensers, coolers, heat- 
ers and reboilers can be supplied in single and 
multipass tube arrangements. 
Standard 
heat exchang- 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystallizers . . . Direct Fired Heaters... 
Evaporators . . . Heat Exchangers . . . Mixing 
ond Blending Units . . . Quick Opening Doors 

. Special Carbon and Alloy Processing 


er construction 


includes materials of carbon steel, non-ferrous 
alloy, and stainless alloys Type 304 and Type 316. 
Equipment meets highest construction standards, 
including ASME Code and TEMA Class A. 
Typical units are illustrated above, including a 
partial view of those in stock, ready for immediate 
shipment. Standardization of design and quantity 
manufacture enables us to offer this equipment at 


very reasonable cost. 


Any Size Available for Quick Delivery! 





Vessels . +» Syothesis Converters 


BOILER DIVISION 


BOILERS for Power and Heat... High and 
Low Pressure... Water Tube... Fire Tube .. 
Package Units 


FORGE DIVISION 


Crankshafts .. . Pressure Vessels . . . Hydraulic 
Cylinders . . . Shafting . . . Straightening and 
Back-up Rolls 





STRUTHERS WELLS Corporation 





MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal 
forming . . . Tangent Benders . . . Folding 
Machines . . . Roller Table and Tumble Die 
Bending Machines . . . Press Brakes . . . Punch 
ng and Notching Machines . . . Forming Dies 


WARREN, PA. 








Plants at Warren, Pa. 
and Titusville, Pa. 


Offices in Principal Cities 
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The Wedgeplug Principle — by which 
the non-lubricated plug lifts, turns and 
re-seats in one operation — assures dependable, 
trouble-free performance under wide range of 
temperatures and pressures. Can be furnished 
wrench operated, gear-operated, equipped for 
remote control, or steam jacketed for 


handling viscous liquids 


Write for Wedgeplug Catalog No. 55-1-W 


WEDGEPLUG VALVE COMPANY, INC. 


NEW ORLEANS 25, LA. 
An Affiliate of 


STOCKHAM VALVES & FITTINGS 


GENERAL OFFICES AND PLANT Sd BIRMINGHAM 2, AIA. 
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Technical foul, tied score and a few seconds to go! That calls 
for a specialist ...same as with high-pressure and high-temperature pip- 
ing. Many leading power and processing plants prove again and again 
the wisdom of segregating this highly critical type of construction and 


calling upon the specialized experience of the Mitchell organization. 


WESTPORT JOINT 


(PATENTED) 


W. K. MITCHELL & CO., INC. 
Philadelphia 46, Pa. 


MITCHELL PIPING 


PIPING FABRICATORS AND CONTRACTORS 
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Walworth’s NEW small cast steel valves 


SERIES 1500 — SIZES % to 2 inches 


baie it temperatures 
iki pressures 


Walworth is proud to make these new 
Small Cast Steel Valves available to 
power stations ... oil refineries... _ 
ships... wherever piping is subject to ys Y-Globe Valves 

severe pressures and temperatures. x ji bE. 3 No. 5585—Socket Weld Ends 
Non-shock service ratings of these > 
valves: 1500 psi—950F for steam; 
3600 psi—100F for water, oil or gas. 
Cast of chromium molybdenum steel, 
they are compact and light, yet ex- 
ceptionally strong. Both Y-Globe and 
Angle type valves are available. 


No. 5584—Screwed Ends 


Simplified Walworth design eliminates many of the valve prob- 
lems encountered in high pressure service. Among the features 
of this new valve are: 

INTEGRAL BODY AND YOKE — made from a single casting without 
threading or welding. Bonnet joint always a potential source of 
leakage is eliminated. Valves can be reassembled quickly and easily 
ROTATING DISC — prevents valve seat distortion and consequent leak- 
age. Cuts down replacements. 

WELDED SEAT RING — compensates for changes in pressure and temper- 
ature—eliminates a major source of leakage. 

SPECIAL BACK SEAT BUSHING — permits repacking the valve under 
pressure with greater safety. 

PACKING CHAMBER — designed to dissipate heat thus keeping packing 
rings at lower temperatures—gives them longer life 

These valves are available with either socket weld ends or 
screwed ends, in sizes ranging from ', to 2 inches. For further 
information on Walworth series 1500 Small Cast Steel Valves, 
see your local Walworth distributor, or write for Circular 
No, 5587— No. 134. 


WALWORTH 


Angle Valves: 


No. 5586— 
Screwed End 


valves e fittings « pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


DISTRIBUTOR IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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Petreco leadership in 
electric processing is 
based on along 
series of “firsts” 











This foundation of progressive pioneering has enabled Petreco to heip various branches 
of the industry increase both efficiency and profits. When emulsification threatened to 
cause the waste of millions of barrels of “cut” oil, Petreco brought out the first electric 
dehydrator. When salt was first recognized as an enemy in refining, Petreco developed 
the first electric desalter. When sediment in certain crude oils shortened the life of 
sub-surface pumping equipment, Petreco developed the electric sediment separator. As 
refinery processing became more precise, Petreco provided electric distillate treating to 


insure precision-controlled contacting, scrubbing and washing 
: ere is one Sic anc importan reason iny etreco nas Deen abie to Cc is 
Th I i portant why Pet k be ble to carry on this 


continuing program of pioneering development the users of Petreco processing have 


profited substantially from this use 





FIRST 


For complete information 


on any of the Petreco elec- 


tric processes, write or call 


PETRE<9O 


A DIVISION OF 
PETROLITE CORPORATION 


3202 South Wayside Drive, Houston 1, Texas 
1390 East Burnett Street, Long Beach §, California 


PETRE<O.. 
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BENEFITS You can get 


(Stabilized 


with SULFAN) =", 
saz; for Sulfonated 
| Lube Oil Additives 


and other 


Emulsifying and Demulsifying Agents 





BENEFIT No. 1 | Increase Yields 


Because of the extremely reactive nature of SULFAN, 
higher molecular weight compounds can be sulfonated 
to produce desirable oil soluble sulfonates. Treatment 
with Sulfuric Acid or 20°7%, Oleum leaves these com- 
pounds unreacted. 


BENEFIT No. 2 | Eliminate Waste Acid Problem 


Since water is not formed when SULFAN is used for 
sulfonation, the waste acid problem inherent in using 
Sulfuric Acid or Oleum is eliminated. 


Tank Car Quantities 


' : e< | 

A laboratory development just a | BENEFIT No. 3 | Improve Sulfonation Efficiency 
few short years ago, SULFAN today ; : are) 
is a commercial chemical of ever- 
growing importance. This new 
processing tool is now being regu- 
larly shipped to many users in tank 
car quantities. For technical data 
on SULFAN, experimental quanti- : 1 : 

ties, or other assistance, contact i BENEFIT No. 4 j Step Up Processing Efficiency 
any General Chemical office listed 
below. 


SULFAN has 99.5% SOs available for sulfonation reac- 
tions; thus, for many applications SULFAN offers nine 
times as much usable SO; as 100% Sulfuric Acid and 
over three times as much as 20% Oleum. This can 
mean a considerable saving in sulfonation costs. 


The absence of waste acid when using SULFAN permits 
larger batch sizes or more rapid through-put in a sul- 
fonation process. This means that by using SULFAN, 
batch size or through-put can be doubled or tripled 
without increasing the size of the equipment 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, NM. Y 
Offices: Albany * Atlanta * Baltimore « Birmingham « Boston « Iiridgeport * Huffalo 
Charlotte * Chicago * Cleveland « Denver * Detroit * Greenville (Mias.) * Houston 
Jacksonville * Kalamazoo * Los Angeles * Milwaukee * Minneapolis * New York « Philadelphia 
Pittsburgh * Providence * San Francisco * Seattle * St. Louis * Yakima (Wash.) 








In Canada: The Nichols Chemical Company, Limited * Mentreal « Terente * Vancouver 
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TRADE MARK 
Always among the leaders in the production of highest quality petroleum 
products and petrochemicals, Cosden Petroleum Corporation is installing the 
UOP Rexforming process to keep pace with the growing requirements 
for better motor fuels. 


The Rexforming process, capable of producing gasolines having octane ratings 
well in excess of 100, will enable Cosden to use its UOP Platforming 

unit, which now produces gasoline blending material, for continuous preparation 
of aromatic feed stock for a Udex unit. 


Rexforming, the latest catalytic reforming process, was developed by Universal 
and is available to all refiners. The process enables refiners to produce 

the highest quality motor fuels to satisfy the demands not only of today’s high 
compression automotive engines but also of still more powerful engines 
expected to be offered soon to the public. 


o UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD, DES PLAINES, ILL., U.S.A. 





Forty Year Of Leadership In Pi trol MM Refining Technology 
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Bingham Type CKM 
Double Volute 
KOKE-KRUSHER 


hot, coke-laden pumpage at high heads 


, Two Stage 


for handling 


The Bingham “Koke-Krusher’’, the only pump that crushes coke, is 
a field-proven, centrifugal pump specially designed for the severe 
services Of pumping oil products such as Residuum, Flash Tower 


Bottoms, Black Oil Recycle 


pieces of hard coke of irregular size and shape. 


in which the oil carries in suspension 


This revolutionary Bingham pump features a coke crushing mech 
anism located in the suction chamber immediately in front of the 
Any the pumpage 
must pass through the crusher, where it is instantly pulverized, 


impeller eye piece of solid coke entrained in 
before entering the impeller 

The resulting pulverized coke particles are small enough to 
assure free flow through the pump and all system equipment. The 
Bingham “Koke-Krusher" will make a big difference in your oper 
ations. Call your nearest Bingham office for full details 


SINCE 1921 


BINGHAM PUMP COMPANY 


General Offices: 2800 N.W. Front Avenue, Portland 10, Oregon 


Factories: Portland, Ore. +« Vancouver, B.C., Canada 


NON-CLOGGING! 


PULVERIZES LARGE PIECES OF 
ENTRAINED COKE IN PUMPAGE 


Pee TSP er ene ET 
Bed mis 


MS. eh 
GL aGo hse © 


Ce ae 


Positive crushing mechanism in 
stantly crushes 
hard 


pumpage 


large pieces of 


coke entrained with the 


Results in more hours on stream — 
less down time. 


The pulverizing action on entrained 
solids reduces clogging of other 
system equipment. 


Non-pulsating flow eliminates need 
of auxiliary equipment for control 
of pressure and/or capacity. 


Eliminates expensive protective devices 


Smooth pump characteristics eliminate 
destructive vibration. 


Lower maintenance 
Only one moving part. 


Bingham ‘‘Koke-Krusher™ pumping flash tar bottoms 


in pressure coke still of a large midwest refinery. 


SALES AND SERVICE OFFICES 
BOSTON, MASS 
CHICAGO, ILL 
DENVER SEATTLE, WASH 
HOUSTON, TEXAS ST. LOUIS, MO 
KANSAS CITY. MO ST. PAUL, MINN 
NEW ORLEANS, LA TULSA, OKLA 
NEW YORK CITY, N.Y. TORONTO, ONT 
PHILADELPHIA, PA, VANCOUVER, B.¢ 


PITTSBURGH, PA 
SAN FRAN 
COLO 
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reduce slag 


stay on stream at top capacity months longer with the 


HOW FAST IS "WRITE OFF"? 


By cutting turnaround time alone, the Liungstrom 
means major savings for you. When you take the other 
Ljungstrom advantages into account—up to 20% 

fuel saving . . . more economical furnace design, with no 
need for convection surfaces burns many fuels 

you used to throw away... consistently higher 
through-put . . . higher product quality—you can see why 


a Ljungstrom is paid out in just a few months 
( 


For more complete details on what the Ljungstrom 


Air Preheater can do for you for an analysis of the 


heat recovery benefits attainable in fuel burning 


equipment—call or write The Air Preheater Corporation 


j Fue y ¥ 


The Liungstrom operates on the continuous regenerative 
counterfiow principle. The heat transfer surfaces in the 
rotor act as heat accumulators. As the rotor revolves, 
the heat is transferred from the waste gases to the 
incoming cold air. 


Ljungstrom Air Preheater 


Slag — primary cause of reduced capacity -— can 
be substantially reduced by the Ljungstrom 
Air Preheater. 

That’s because preheated air mixes more 
thoroughly with fuel. The result is better com 
bustion ... and less slag-forming material pres 
ent in the furnace. Oil tubes stay cleanet 
stills stay on stream at top capacity for months 
longer. As an example, one pipe still in an 
eastern retinery dropped from 16.000 barrels 
a day to 12,000 because of slag. Now, with a 
I jungstrom and modern high temperature 
burners, the still operates continuously at 


18.000/20.000 barrels 


The Air Preheater Corporation: 60 East 42nd Street, New York 17, N. Y. 


Fi 
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CDECO) 


IDECO, Dallas, Tex.—Hydrair and 
Power Rigs; Full-View Masts; 
Substructures; Single, Dual and 
Drive-in Rambler Rigs; Blocks, 
Swivels, Rotaries; Mud Pumps; 
Petroleum Equipment and Supplies. 





Magcobar. 


MAGNET COVE BARIUM 
CORP., Houston, Tex.—Magcobar 
and Magcogel drilling muds 
and other specialized oil well 
drilling fluids and chemicals. 





SECURITY ENGINEERING DIVISION, 
Dallas, Tex., Whittier, Calif. — Rock 
bits, reamer rock bits and hole 
Openers; reamers, casing scrapers 
and Neo-Red rubber stabilizers. 


PACIFIC PUMPS, INC., Hunt- 
ington Park, Calif. — Centrifugal 
pumps for refineries, power sta- 
tions, pipelines, and chemical 
plants; plunger pumps for oilwells. 








compressors for every application 


Clark Bros. Co. is the country’s leading manufacturer of heavy duty com 
pressors and turbo machinery for the petroleum, gas, process and general industry 

Clark builds a complete line of centrifugal compressors in the 1,000 
100,000 CFM capacity range. Pressures in excess of 2,500 psi can be readily 
handled. Gas turbines in the 8,500 BHP class and Mobile power plants in the 
9,500 — 6,500 KW capacity are also built by Clark as are axial flow compressors 
and recovery turbines 


A complete line of reciprocating compressors in gas, steam, diesel and 
electric motor driven types are available in the 75 — 4,500 BHP range. Included 
in the line are the world’s first 2-cycle turbo-supercharged gas-engine-driven com 
pressors. Clark builds a compressor to fit practically any heavy duty application 
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EPRESSER plus +- 
works eee 


Throughout the petroleum and petrochemical industries, products of 














Dresser companies are teamed together to help produce and process the 
fuels and chemicals so vital to the modern world 

For instance, at Shell Oil Company’s Deer Park, Texas refinery, Clark 
barrel type centrifugal compressors handling hydrogen at high pressure on 
a reforming application team up with Pacific process pumps. The Clark 
units, shown in the large illustration, are the first of their type placed in 
service. 

Handling hydrogen at pressures approaching 1,000 psi calls for com 
pressors that are the ultimate in design, material and workmanship. The fact 
that 75% of all reforming plants of this type use Clark barrel type centrifugal 
compressors speaks for itself 

At the upper left, the Pacific pumps are shown in operation moving 
thousands of gallons of process stock daily 

In this Clark-Pacific equipment team operators gain the experience 
engineering, research and development facilities and resources of all the 
Dresser companies 

This in turn results in equipment that is modern in design and 
unequalled in performance, dependability and long life. You get the Dresser 
Plus ¢ by specifying Dresser products and equipment the standard of 
comparison the world over 


DRESSER 


MANUFACTURING 
wivisten 








LANE-WELLS CO., Los Angeles, DRESSER-IDECO DIVISION, 
ROOTS-CONNERSVILLE BLOWER Calif., Houston, Tex., Oklahoma Columbus, Ohio — Radio and DRESSER MANUFACTURING 
DIVISION, Connersville, ind.— City, Okla.—Electric and Radio- television broadcasting towers, DIVISION, Bradford, Pa. — Pipe 
Rotary positive blowers, gas pumps, activity Well Logging, Koneshot steel buildings, aircraft hangars, line couplings, pipe repair sleeves 
centrifugal blowers, exhausters, perforating and bullet perforat- mechanical parking garages, and clamps, weldments, forgings, 
and positive displacement meters. ing. packers and bridging plugs. electric power substations. welding fittings, flanges, rings. 


SSER 
STRIES, INC. 


HEMICAL AND ELECTRONIC 
PMENT AND SERVICES 





REPUBLIC NATIONAL BANK BUILDING ©* POST OFFICE BOX 718 + DALLAS 21, TEXAS 





PRESSURE 
INDICATING 
CONTROLLERS 


Fischer & Porter now proudly offers 

a complete line of pressure instruments 

for one weck shipment from stock. These 
accurate pressure instruments may be 
used to measure vacuum pressure or gauge 
pressure from absolute zero to 1,000 psig. 


INDICATING 


- ; wl PRESSURE 
The pressure elements are available in TRANSMITTERS 


brass, 316 stainless steel, phosphor bronze and 
beryllium copper. Guaranteed accuracy of 

all instruments is 1% of full scale, with 
positive over-range and under-range protection 
built into each instrument. Recorders, 
recording controllers, indicators, indicating 
controllers and pneumatic transmitters are 


available for one week shipment. 


But why wait until an emergency demands 
fast delivery? Why not get to know the entire 





F&P instrument line better, now? A word 
from you will bring completely detailed 


information without obligation. 
PRESSU PS 
BETORDING 
Fischer & Porter is in the instrument business CONTROLLERS 


to assist you. Doing it expertly and well 
has helped F&P grow. Get to know 
F&P better, call on F&P for a single 
instrument or a complete process 


instrumentation system, 


FP FISCHER & PORTER CO. 


926 COUNTY LINE ROAD, HATBORO, PENNA, 


PRESSURE 
RECORDERS 
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»>>>eon CHEMICO 
Sludge Acid Regeneration Plants 


Cossoubsncy Guigucal, [SIMOS TRIES, 


Division of Stauffer Chemical Company 
640 MELLIE ESPERSON BUILDING 


HOUSTON 2, TEXAS 
December 7, 1955 
AIR MAIL 


Mr. J. H. Ruskin 

Executive Vice President 

Chemical Construction Corporation 
525 West 43rd Street 

New York 36, New York 


Dear Mr, Ruskin: 


very much pleased with the manner 


ant to tell you that we are 
I wan < ? Sulfuri p rotons 


in which our Baytown and Houston, Texas, 
ing 


eration Plants are perform}! 


Lie tee nost diligently ar 
We think that your organization applied itself mos g y 


1 ’ 
sse two plants, 

efficiently to th jesign and constructio {f these two plan 
re this letter and we 

We mean sincerely the things we arse stating in thi 

i117 » to 

trust that you and your organization will continue t 
ring and construction 


prosper and 
we look forward to having you do engineer 


work for us in the future, 


sry truly yours, 


ES. Ke Bleek 


le 
Vice President 


CHEMICO has designed and constructed 4 plants, with a total rated 
capacity of over 500,000 tons of Sulfuric Acid a year, for Consolidated 
Chemical Industries, Inc. These plants recover sulfuric acid of commercial 
purity from refinery acid sludges. 

A unique design feature of CHEMICO’s Sludge Acid Regeneration Plants 
is the utilization of the fuel value of the sludge, thereby greatly reducing 
the supplementary fuel required. 


CHEMICAL CONSTRUCTION CORPORATION 


A Unit of American Cyanamid ¢ ompany 
525 WEST 43RD STREET, NEW YORK 36, WN. Y. 
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Quick facts about the services and equipment Pfaudier offers to help you 


orrosioneering 





Published by The Pfaudler Co., Rochester, N. Sis 


News 


reduce corrosion and processing cost. 





4 ways to save money 





PROCESSING 


Standard Pfaudler glassed steel 

kettles (up to 4000 gals.) answer to 

wide range of corrosive processes. 
Now, in low-cost standard models up 
to 4000 gallons, Pfaudler glassed steel 
reaction kettles resist all acids (ex- 
cept hydrofluoric) and alkaline solu- 
tions up to pH 12 and 212° F 

No metallic contamination of prod- 
uct. Maximum processing flexibility 
No corrosive destruction of equip- 
ment. Structurally strong, too, to 
handle a wide range of pressures. For 
detailed specifications, ask for Bulle 
tin 926 
2. High-pressure corrosive operations 

solved with these Pfaudler columns. 


Stainless steel column 


Dimpled jacket adds strength. 


Two types of columns made _ by 
Pfaudler give you special advantages 
for high-pressure work. Stainless 
steel columns, reinforced by an ex- 


clusive dimpling process, greatly in- 


creases the strength of the metal but 
keeps its thickness (and, therefore, 
its cost) down. Applicable to almost 
any type of design. Bulletin 907 gives 
you complete details. 

Another new development in cor- 
rosion resistance is Pfaudler’s glassed 
steel Turbogrid column with all-glass 
trays. Design increases capacity up to 
100% over other columns of the same 
dimensions. Resists most acids; also 
alkalies (up to pH 12 and 212° F.), 
even at elevated temperatures. 
Adapts from one process to another. 


Easy to clean. Ask for Bulletin 933. 


Glassed steel column: 
All-glass interior resists corrosion 


Turbogrid design increases capacity. 





STORAGE 
“<» 


3. Tough glassed steel tanks up to 
35,000 gals. Cost as little as 25c per 
gallon capacity. 


Store your product in inexpensive 
Chemstor tanks—the glassed steel 
tanks that cost only 25¢ per gallon of 


capacity, in the larger sizes. Size 


Bla) For more data on advertised products, use Readers’ Service Cards, last page 


range: 750 to 35,000 gals. Corrosion 
resistance of glass, plus the working 
strength of steel, protects your prod- 
uct from contamination. Easy to clean 
because almost nothing sticks to 
glass. Ask for Bulletin 918. 





FILLING 


Filling machines package oil at 
speeds up to 500 quarts a minute 
—within 1/10 oz. accuracy! 


Four models of Pfaudler Rotary Pis- 
ton Filling Machines are available to 
give you speeds up to 500 quarts a 
minute 

From slowest (6 piston) to fastest 
(21 piston), these fillers all give you 
accuracy to within + 1/10 oz. And 
you can adjust the fill without stop- 
ping the machine, simply by turning 
a single screw! 

You get cleaner filling, too. No- 
can-no-fill feature prevents mishaps 
Single-file 
prevents the spilling you can get by 


straight line discharge 


other discharge systems 

Cleaning is simple. No tools needed. 
Only two parts to remove from each 
piston. No piston rings, connecting 
rods, wrist pins. One man can do 
clean-up in a few minutes! Bulletin 


878. 





GET THE FACTS 
Write today for full information! 
Your answer by return mail! 
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NEWPORT NEWS BUILT two 39’-7” horizontal gas scrubbers, such as this, for J. F 


Pritchard 


& Co. They were made of ASTM-A212 Grade B fire box steel, with structural mesh steel interiors. 


Gas scrubber made of 27: steel 


Newport News builds almost any type 
of pressure vessel and other heavy process equipment 


Here is one of two horizontal gas 
scrubbers recently built for an oper- 
ating pressure of 1800 psi at 300 F. 
Newport News made both vessels 
from fire box steel, 27 inches in 
thickness. We formed and automatic 
ally welded this steel into sections 
having a diameter of only 4 feet. 
Rolling thick steel to this small 
diameter...no easy accomplishment, 
as you probably know ... 
strates the sort of jobs 
News takes in stride. 
Almost any type of heavy process- 
ing equipment is readily constructed 
by Newport News in a 225 acre plant 
comprising huge, fully equipped fab 
ricating and machine shops, foun- 
dries, forge and die shops, heat 
treating and allied equipment as well 
as complete test facilities. 
Newport News shop erection of 


demon- 
Newport 
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REFINER 


fabricated units helps to speed as 
sembly at your plant site 

Get a bid from Newport News on 
your present or future projects. Get 
the benefit of specialized production 
techniques. Look over the many 
ways in which Newport News can 
help you... write for “Facilities and 
Products”, a very interesting book 
let. It’s yours for the asking 


ENGINEERS Desirable posi 


tions available at Newport News for 
Designers and Engineers in many 
categories. Address inquiries to Em 


ployment Manager 


Newport News 


For more data on advertised products, use Readers 


t 
ROLLING 2%” STEEL for gas 
scrubbers. The steel, in a hot condi 
tion, was formed on the heavy bend 
ing equipment shown here. It will 
cold roll mild steel up to 3 inches 
thick, and will hot roll any grade of 
steel up to a thickness of 5 inches 


Shipbuilding and 
Dry Dock Company 
Newport News, Virginia 


Service Cards, last page 





HIGHEST AWARD IN ENGINEERING 


; T’S a repeat contract—and no medal or citation could in- 
dicate higher approval of McKee services. 

In a half-century of engineering and construction McKee has 

been awarded over 2600 contracts by discerning businessmen 

who know what they want and where to get it. More than 

two-thirds of these were repeat contracts. 

This willingness of large companies to repeatedly entrust to 


McKee the expenditure of millions of dollars in plant investment 


McKee is proof of the value of McKee engineering and construction. 
ENGINEERING & 


CONSTRUCTION 
Arthur G. McKee & Company + Engineers and Contractors 


2 
Services Headquarters: McKee Building ¢ 2300 Chester Avenue e Cleveland 1, Ohio 
Offices 
= 


Bilas he 


New York, N.Y. ¢ Union, New Jersey ¢ Washington, D.C, 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
ail Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 














HYDROCARBONS 











PLASTICS 
mt ee FERTILIZERS Acrytonitrite OTHER 
GASES Vrea Viny! Polymers CHEMICALS 
Metnanot Ammonium Nitrate Acrylics 
(Formaidenyde) Ammonium Sulfate isocyanates 
Fischer-Tropsch Nitrogen Solutions Polyurethanes 
Oxo Process Nitropnosphates Poiyetnhyliene 
Urea Formaidenyde 


Chiorinated Hydrocarbons 
Acetylene Derivatives 
Ethylene Oxide 
Ethylene Giycot 


ais On These nine basic intermediates made from hydrocarbons, 
Building blocks for and some of the end chemicals, are produced with Girdler plants, 
Here is another indication of Girdler’s broad experience 


os cm 
chemical expansion available to you for the expansion of your processing facilities. 


Girdler assumes responsibility for designing, engineering 


eee produced with and construction of process plants for these 


and many other products. Take advantage of Girdler’s vast 


GIRDLER plants experience when you start to plan your processing facilities! 


synthe SIS gases . 


te GIRDLER « 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 


LOUISVILLE 1, KENTUCKY 


GAS PROCESSES DIVISION: New York, San Francisco © VOTATOR DIVISION: New York, Atlanta, Chicago, Son Froncisee 
in Canada: Girdier Corporation of Canada Limited, Toronto 
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ONE OF TWO WORTHINGTON CENTRIFUGAL COMPRESSORS keeping the temperature — and 
cost low in ammonia processing at Lion Oil Company's plant. This unit cools a copper 
solution used to scrub NHs; and chill and condense the compressed NHs gas to a liquid state. 


Ammonia gets low-cost scrubbing 


and chilling with Worthington compressors 


Every day 20 million cubic feet of natural gas are 
used in producing 300 tons of anhydrous ammonia at 
Lion Oil Company’s Barton Plant in Luling, Louisiana 
— and nothing goes to waste! 

Part of the credit for this efficient operation goes to 
two new Worthington centrifugal compressors which 
chill and scrub ammonia gas during the synthetic 
process. Unlike ordinary compressors, the new 
Worthington units employ interstage liquid ammonia 
injection — an exclusive feature that effectively 
reduces the heat of compression and thereby more 
efficiently converts velocity energy into pressure. 


Choice of the Worthington compressors was based 
largely on this efficient design which has already intro- 
duced new economies into the Barton Plant operation. 
The centrifugal units, each rated at more than 1300 
tons capacity, are powered by reliable Worthington 
steam turbines. 

Worthington centrifugal compressors may be the 
answer to low-cost, high-volume processing in your 
plant, too. Find out how these units put big chilling 
jobs on a more profitable basis by writing Worthington 
Corporation, Air Conditioning & Refrigeration Divi- 
sion, Section A.5.61-PE, Harrison, N.J. A5.6) 


WORTHINGTON 


SSS Se 
M/MIN 
CLIMATE ENGINEERS TO INDUSTRY, 
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NOW YOU CAN CHOOSE 
FROM 8 MODELS TO 
MEET YOUR WORKING 
REQUIREMENTS 


DEL 


expand [#]] steam turbine line 


The latest in a long series of advancements in the Dean 
Hill line of horizontal steam turbines is the addition of three 
new turbines introduced as intermediate models. These new 
models effect a more gradual increase in power ratings in 
the horizontal line. The reduced “spread” between ratings 
in the new 8-model line gives you a better opportunity to 
match the turbine to the job within a very close margin. Of 


course, this is always to your advantage in turbine selection. 
, & 


Because the new models incorporate all the newest im- 
provements made on the other sizes, the Dean Hill horizontal 
line is one of the most advanced, complete lines in the world. 
With single-stage construction and sleeve bearings, they are 
specifically designed to operate at medium steam pressures. 
Low power consumption results in outstanding operational 


economy of every model in the line. 


Write for Catalog No. 500 for details on both vertical 
and horizontal DH turbines. Information includes cut-a-way 
illustrations, detailed line drawings, tables, 


horsepower curves, 


DEAN BILL PUMP COMPANY 


Pump and Turbine Engineers Since 1893 


Indianapolis Indiana 


‘ nati, Denver, Albuquerqu 
land, Grend Rapids. Birmingham, Ala., Memphis 
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castable 


refractories &--*. 
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The many refractory requirements for the 
diversified refinery units are fulfilled most 
advantageously by Harbison-Walker Cast- 
ables especially adapted for each particular 
purpose 

The excellent service resulting from the 
use of the various classes of Harbison-Walker 
Castable Refractories is due to their desir- 
able properties, such as volume stability 
and strength over a wide temperature range, 
low permeabilities and thermal conductivi 
ties, and their high resistance to abrasion 
and chemical attack. 


The brief descriptions of the brands of 


Harbison-Walker Refractory Castables 
principally used for refinery service, at the 
right, serve to illustrate their outstanding 
properties. 
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HARBISON-WALKER CASTABLES 


H-W EXTRA STRENGTH CASTABLE— Strongest of the 
refractory castables—it has exceptional strength and 
resistance to erosion over the range of temperatures up 
to its service limit of 2400° F. 


H-W 56 LIGHTWEIGHT CASTABLE — Possesses good 
mechanical strength, light weight and unusually high 
insulating value. 


H-W HIGH-ALUMINA CASTABLE —A highly refrac- 
tory castable having a service limit of 3000° F. Suitable 
for use at extremely high temperatures. 


H-W CHROME CASTABLE—A superior chrome ore 
base monolithic refractory which, because of its composi- 
tion, is most resistant to various fluxes at high tempera- 
tures. 








HARBISON-WALKER REFRACTORIES COMPANY 


AND SUBSIDIARIES General Offices: Pittsburgh 22, Pennsylvania 


WORLD'S LARGEST PRODUCER >F REFRACTORIES 


For more data on advertised products, use Readers’ Service Cards, last page 
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WARNER LEWis COMPANY 


DIVISION OF FRAM CORPORATION 
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A COMPLETE LINE OF LIQUID ais 
SEPARATORS AND FINE FILTERS ee ay ay 
FOR LIGHT PETROLEUM PRODUCTS | ties and wide experience of 


FRAM and WARNER LEWIS 
COMPANY are now combined 
to provide scientific liquid 
separation and filtration for 
Refinery process streams, pipe- 
lines, and petroleum marketing 


installations. 


a 


Inquiries are invited on your 
EXCEL-SO D-Model Filter HP.700 High Volume Separator Filters 


————— , particular problems. 
~~ 


WARNER 
LEWIS 
EER = Company 


DIVISION OF CORPORATION 


BOX 3096 e TULSA, OKLAHOMA 
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C0 PERFORMANCE FEATURES, 


without ¢fem damage. | 
or rotational loner valve forces. 
cee ae eene 
@ Rugged body to yoke connection with hammer leg nut. 
Topwork can be removed without disturbing stuffing box. 


@ Specially designed Buna N molded diaphragms with Nylon 
insert retain superior flexibility at low ambient operating 
temperatures. Provideslinearity between operating pressure 
signal end travel, and gives meximum effective area, 


@ Bolted gland stuffing box with Teflon packing. 
® Stainless steel clear view trevel indicator. 


@ Spring ranges: 3 to 15 psi; 6 to 30 psi. 


FISHER GOVERNOR COMPANY » Marshalltown, lowe 


WORLD LEADER IN RESEARCH FOR BETTER PRESSURE AND LIQUID LEVEL CONTROL 
; + 4 ; 


' 


’ 


Since l§§0 


February, 1956—PeEtro 


ertised products, use Readers’ Service ( 





SALES OFFICES: NEW YORK 


Want to improve gasoline quality 
and reduce treating costs? 


Send for this 


This new technical bulletin on 
dbpc® antioxidant (2,6 di-tertiary 
butyl-para-cresol) was developed to 
help the refiner understand more 
fully the many factors which influ 
ence gasoline gum formation and 
automotive induction system de- 
posits. Much of the data is dramati- 
cally revealed through newly de 
signed laboratery equipment which 
is described in detail. And a new in- 
hibiting practice is outlined for the 


KOPPERS 


BOSTON - 


PHILADELPHIA - 


refiner who wishes to improve gas- 
oline quality while reducing treating 
costs. 

Interesting charts, tables, and ef- 
fectiveness graphs on dbpe anti- 
oxidant, in use and in storage, are 
contained in the bulletin. Further- 
more, actual comparisons are made 


with different types of inhibitors to 
prove the efficiency and economy of 
dbpe antioxidant 
. - ° 

Send for your free copy of this fac- 
tual, informative bulletin, today. Find 
out how you can make a better gaso- 
line at less cost. Write to: 


KOPPERS COMPANY, INC. 
Chemical Division, Dept. PR-26, Pittsburgh 19, Pennsylvania 


ATLANTA 


CHICAGO 


* DETROIT + HOUSTON 


in Canada: Dominion Anilines and Chemicals, Ltd., Toronto, Ontario 
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LOS ANGELES 
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; from 





ORGANIZED IN THE INTER 
EST OF GREATER SERVICE TO 
THE PETROLEUM INDUSTRY 


P ©) BOR 2771 DALLAS 


Fy hruar eoTROLI Mf {PRFID | For more data on advertised products, use Readers’ Service Cards, last page 
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The ab 


Fm ol eS ° 
and speeds a n| hy joneé“power unit. 
The pumps are fitted with eftirely automatic 
capacity control, “usigg. standard pneu- 


f 
matic instrumentation and in addition are 


— \ 7 < 
fitted with indépendent hand control OwaRinGe- KEN 


for use in case of air supply failure. 


E.C.D. LIMITED - ENGINEERS - TONBRIDGE - KENT - ENGLAND 
Telephone TONbridge 2237 (3lines) Telegrams TONMIL, TONBRIDGE 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER Vol. 3 ms No 





the larger the fewer 


For flat surfaces less joins in insulation 
means less chances of leakage—hence 
greater thermal efficiency. CAPOSITE 
blocks can be both large and strong 
because they are made of tough, 
long-fibred Amosite asbestos 

Large sizes of CAPOSITE are 

also quicker and cheaper to fit, 
because fewer blocks are 

needed to cover a given arca 


7 CAP 


asbestos th 
BLOCKS an 


The Cape Asbestos Co. Ltd 
114-116 Park Street London wi 


Telephone: GROsvenor 6022 


Cape Asbestos (Canada) Ltd., 200 Bloor Street, East, Toronto, Ontario 
United States Enquiries: North American Asbestos Corp., Board of Trade 
Bidg., Chicago 4, Ill. 
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STOP 
weeds 
all 
season 





Spray just 


once with 
Du Pont 


ELVAR 


WEED KILLERS 


When you use ““Telvar’’ weed killers, vegetation is 
killed through the roots and regrowth is prevented 
because the chemical remains in the soil . . . provides 
residual action all season long. And low dosages (1 
to 1! lbs. per 1,000 sq. ft.) make it cost little for the 
results you obtain. Such low rates also mean le: 
handling, less use of storage facilities. 

‘*Telvar’’ weed killers come as wettable powders 
are non-corrosive, non-flammable, non-volatile, low 
in toxicity to humans and livestock 

Include ‘““Telvar’’ weed killers in your weed-con 
trol program this year. Prove to yourself how these 
products of Du Pont research can help cut your main 
tenance cost to new low levels 

Still weed-free one year after treatment with ‘“Telvar.”’ 
‘The area around the tanks and pipeline was sprayed 
with a single treatment of ‘“Telvar’’ a year before this 


photo was taken Weed-control costs are cut with "Tel Where brush is . problem, Du ont Ammate x 


var’’ because it gives thorough, long-term weed control weed and brush killer is the product you need. It kills 


more kinds of brush with unusual safety. With ordi 
FREE ILLUSTRATED BOOKLETS describe how to control weeds and brush nary precautions, ‘““Ammate’’ X may be used close to 


with Du Pont chemicals. Write to Du Pont, Grasselli Chemicals 
Dept., Rm, D-4032, Wilmington, Del. [In Canada, Du Pont Company 
of Canada Limited, 80 Richmond Street Weat, Toronto, Canada, 


QUPQND weep ... BRUSH KILLERS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


such crops as cotton, tomatoes, soybeans and peanut 
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Reduce Down-Time Costs 
with ROCKWELL-Nordstrom VALVES 


The two most common valve problems that cant also eliminates the metal-to-metal friction 
cause excessive down-time costs are seat failure that causes ordinary valves to wear out so quickly 
leakage) and wear. Performance records in thou- The low maintenance cost and dependability 
sands of refineries and gasoline plants prove that of Rockwell-Nordstrom valves is a matter of 
Rockwell-Nordstrom valves cut down-time costs record, yet they cost no more to buy, often less 
because they stay leakproof and wear longer in than ordinary valves. Available in a complete 
service than any other valve. In Rockwell-Nord range of sizes and pressure ratings. Write today 
strom valves, there are no exposed seats to be for more information: Rockwell Manufacturing 
cut-out or corroded. Leakproof, positive shut-off Company, Pittsburgh 8, Pa 

is assured by pressurized lubricant sealing. Lubri- Canadian Valve Licensee: Peacock Brothers Ltd 


ROCKWELL-Nordstrom VALVES 


Lubricant Sealed for Positive Shut-Off 
40th YEAR of lubricated plug valve leadership 
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The BICHROMATOR' Infrared Analyzer 


Designed for Continuous Gas and Liquid Analysis Under Plant Conditions 


Here is the first industrial infrared analyzer based on the 
proven principles of laboratory spectrometers and used for 
continuous monitoring and control of chemical processes 
Che Bichromator Analyzer is a two wave length, dispersion 
type instrument, applying base-line density principles of 
the infrared laboratory to continuous process analysis 

It is an extremely stable and rugged instrument with no 
moving optical parts. The simple radiation null principle 
and closed loop servo system insure rapid response, virtual 
freedom from source or line current variation, or change 


in amplifier linearity. This photometric system allows full 


scale recorder operation with as little as 3 change in 
transmission 

The Bichromator Analyzer continuously measures the 
concentration of one component in an industrial sample. It 
is set on two wave length intervals; one, unique to the 
sample being analyzed (the component of interest), the 
other at a reference wave length where the sample does not 
absorb radiation, The ratio of the energy at the two wave 
lengths is proportional to the concentration of the com 
ponent of interest, and is indicated on the recorder directly 


as concentration, 


Perkin-Elmer 


CORPORATION 


Norwalk, Connecticut 


For more data on advertised products, use Readers’ Service Cards 


Thousands of laboratory infrared spectrometers now in 
use attest to the accuracy and stability inherent in the design 
of the dispersion instrument. Furthermore, the performance 
of the Bichromator Analyzer can be predicted from labora 
tory spectrometer data and tied to present laboratory 


control prot edures 


- + + + + Check these features- - - - 


1 Sample cell in separately purgeable compartment out 
side main instrument for ease of checking without exposing 
instrument proper to plant atmosphere. 


2 Built-in test circuit for rapid, simple instrument checks in 
hazardous areas without need for tools or test equipment 


3 Electronics system features unitized construction with 
functional sub-assemblies for simplified servicing 


4 Special by-pass sampling cells designed to give fast 
response and eliminate sampling lag 


5 Handles unstable or corrosive gases and liquids 
6 Handles hot or cold samples 


7 Interchangeable dispersion units, factory pre-set, for 
each specific control problem 


8 Field conversion to a new problem is possible 
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units condense and cool three streams 
from a refinery process unit 


SERVICE NUMBER ONE SERVICE NUMBER TWO SERVICE NUMBER THREE 


Mixed steam and hydrocarbon vapor Mixed steam and hydrocarbon vapor 


Hydrocarbon liquid cooler 
condenser and cooler. 


condenser and cooler 


; Gravity 43° API 
Gravity 47 API Gravity 31° API Inlet Temperature 430°F 
Inlet Temperature 340 °F Inlet Temperature 163° 1 Cities Tome . 130°] 
Outlet Temperature 140°F Outlet Temperature 1357] A, LOMpereeN 

Heat Heat Heat 


Removed 19,500,000 BTU ‘hr. Removed 34,100,000 BTU/hr Removed 10,000,000 BTU /he 


If water rather than air were used as a cooling medium for these services, about 4500 gallons per 
minute would have been required 


These Hudson Solo-aires are operating with complete satisfaction in one of the world’s major 
oil refineries. They were designed and built to rigid specifications for oil refinery service including 
API-ASME Code for pressure parts, explosion proof motor drives, and corrosion resistant struc 
tural steel parts, and were specially designed to fit into a congested area 


in addition te Sol Hudson menv- re tot D 4y © iy 
factures the COM! -A " 
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FAIRVIEW STATION HOUSTON, TEXAS 
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PRODUCING 9.4 billion kilo- for many jobs essential to pro- 
iT watt hours of electric energy duction, maintenance and safety. 
yearly, the generating plants of To know all about Layne 
Philadelphia Electric Company, pumps and thei leadership in 
industrial giant of the Delaware ‘ndustry, ‘ask the man from 
Valley, need 3.25 billion gallons Layne.” 


of wate! daily. Borrowed from 


the Delaware and Schuylkill i AY ~, a 


Rivers, this astronomical quan- 

| & BOWLER, INC. 

tity of water is vital to operation. REMPES 

Philadelphia Electric, in com- iS 
: — Gene i 

mon with so many other utilities, eneral Offices and Factory 


| | ‘ LAYNE ASSOCIATE COMPANIES 
arge ane small, relies on Layne THROUGHOUT THE WORLD 


— Gos 


Industr 
y Municipality 















































PERFORMANCE VERIFIED toy crciel test 


Even before a Powell Corrosion Resistant chemical and process industries, Powell has de- 
Valve is made, it must pass the acid test. For signed many new types of Corrosion Resistant 
quality control begins with the very materials Valves 


The variety of pure metals and special 
which go into Powell Valves. 
zg 


alloys in which they are available has grown to 
Constant laboratory control is one of the such an extent that today there is a Powell Cor 
many ways we make certain that Powell rosion Resistant Valve to control the flow of 


Corrosion Resistant Valves will give depend- almost every Known, corrosive fluid, 


able flow control. Another is the final step of Consult your Powell Valve distributor. If 


manufacture: every Powell Valve is subjected to none is near you, we'll be pleased to tell you 
an actual line test about our COMPLET! 


quality line which has 


To keep pace with the rapidly expanding PERFORMANCE VERIFIED 


The Wm. Powell Company, Cincinnati 22, Ohio... 110th YEAR 





FIG. 1503 SS (Sectional) 
150-Pound Alloy Steel Gate Valve j 
Alloy Steel Horizontal 


Lift Check Valve 
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BRONZE, IRON, STEEL AND CORROSION RESISTANT VALVES 


Februar iy 1956 PETROLEUM For more data on advertised products, use Readers’ Service Cards, last page 





KUPLEX 


METAL DEACTIVATOR 


FOR PETROLEUM PRODUCTS 


Kuplex metal deactivator chelates 
copper and its compounds, pre- 
venting hydrocarbon deterioration 
caused by metal catalyzed oxida- 
tion. It is especially effective for the 
stabilization of gasolines, and is also 
effective in kerosines, jet fuels, 

diesel oils, burning oils and 


turbine oils. 


Tretolite’s many years of chemical 
manufacturing integrity assures re- 
finers that Kuplex will be another 


high-quality Tretolite product. 


For samples and technical data, ask your Tretolite 


refinery engineer, or write to 


TRETOLITE COMPANY 


A Division of Petrolite Corporation 
369 Marshall Avenue, St. Louis 19, Missouri 
5515 Telegraph Road, Los Angeles 22, California 


DESALTING + DEMULSIFYING + CORROSION PREVENTIVES + SCALE 

INHIBITING + ASPHALT ADDITIVES + FUEL O1L ADDITIVES » WATER 

DE-OILING + PARAFFIN REMOVAL + PRODUCTION STIMULATION 
BACTERICIDES + METAL CONDITIONERS 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFINER 
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Top Porfouners Prefou Koel Floxifiays 


FOR BUTANE SEPARATION 
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36g Bubble Tray Performance 
See Chemical Engineering Progress 
Vol. 50, No. 10, p. 517 (Oct. 54) 
(H. A. Clay, et al) 

48'¢ Flexitray Tests 
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All trays on 24” spacing, 100 psig operation t 
Butane Splitter service with 100% reflux 


| 
returned to column. Basis 50 tray test 
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FLEXITRAY vs. BUBBLE CAP PERFORMANCE CURVES 





BUTANE SPLITTER SERVICE 
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3000 4000 
BOIL UP RATE-—LBS. PER HR. PER SQ. FT. (GROSS TOWER AREA) 


Close separations in the butane range are common problems 
in Refineries and Natural Gasoline Plants, as well as many 
Petrochemical! Plants 


The above graph illustrates the results of an exhaustive series of 
very carefully run tests by one of the major oil companies to 
confirm the actual advantages of the Flexitray over the 

bubble tray. Note the added capacity and sustained efficiency of 
the Flexitray at rates beyond the flood rate of bubble trays 

The performance records of the Koch Flexitray are outstanding 
Wire, write, or phone us on its application to your problem 


KOCH ENGINEERING COMPANY, INC. 


OESIGNERS AND a 2 oe eee | pr es TRAYS 
321 WEST DOUGLAS - de i KANSAS 


REPRESENTATIVES 


Tulsa, Oklahoma, Repr Houston, Texas, Repr Eastern Repr Pittsburgh, Pa., Repr West Coast Repr 


Crowford Engineering Co. 0D. D. Foster Compan Jacobs Engineering Co 
w Iph , x wand 9 ? 
C. Myers Co Alpha Engineering Co 295 Madison 501 Alcoa Building 1018 E. Foothill Bivd 


Wright Building P.O. Box 12371 New York, New York Pasadena, Californie 


For more dota on advertised products, use Readers’ Service Cards last pag: 
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Since 1940 


A record of installations 
that in itself is incomparable 


just as all Petro Chem Isoflow Furnaces 





are most efficient by any comparison 





PETROCHEM-ISOFLOW FURNACES 


VPREPMILTPEO (HM -SAZ8B .k. CAPACITY... OFT 


PETRO-CHEM DEVELOPMENT CO., INC. ¢ 122 EAST 42nd St., New York 17, N. Y. 
REPRESENTATIVES: 

Rawson & Co., Houston * Wm. H. Mason Co., Tulsa * Lester Oberholtz, Los Angeles * Faville-Levally, Chicago * 
D. D. Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett & Durgin, Boston * G. M. Wallace, Denver 
international Licensees and Representatives: SETEA—$.A. Comercial, Industrial, y de Estudies Tecnicos, 
Buenos Aires, Argentine * Industrial Proveedora, Caracas, Venezuela * Firma Dr, C. Otto & Comp. G.M.B.H., 
Bochum, Germany * Birwelco Lid., Birmingham, England * Societe Anonyme Heurtey, Paris, France * Societe 

Anonyme Belge, Liege, Belgium * Hvertey Italiana $.P.A., Milan, ltaly 





For more data on advertised products, use Readers’ Service Cards, last page PETROLI MREPFINEI 








pu reward your process with the % 


st in | valves when you call 
} rA Domotor Control Valves, 
oN * gpecif y engineers responsible for 
am most edvanced processes 
7 lhroughout the world. Domoter control 
Valves are no longer new, but they 
are still the most advanced fluid 
control valves available anywhere. 
hether your primary problem is 
ger accuracy, tight closure, hi- 
ist to erosion and corrosion, 
wide valpeotslity or low maintenance, : 
\ wou, too, should insist on 
Control Valves, produced 


re data on advertised products, use Readers’ Service Cords, last pag 
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Skill with the torch, or any of a hundred dif. 


‘ . ; ferent tools of the trade—in steel fabrications, 
oil refining and chemical 


plant equipment — massive or small—is fairly obvious in the qual- 


fractionating towers, ity of the finished product. The extra touch of 


pressure vessels — Sun Ship’s professional skill—acquired through 
plate work — = 

; years of countless difficult jobs—adds artistry 
special machinery — 


heavy industrial equipment — ...which is evident in product performances and 


stainless steel dependability beyond the demands of industry. 


oN 
> i aa 
SW 
SHIPBUILDING &2 DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 


25 BROADWAY - NEW YORK CITY 


For more data on advertised products, use Readers’ Service Cards, last page PeETROLI 
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LESS EXPENSIVE THAN A FIELD-WELDED VENT 


| [é PIPELINE MARKER-VENTS 


HEAVY ALUMINUM - 


LARGE PANEL 


CHOICE OF COLORS ’ f 


Signs available in any §&f 
i 
i 
' 
; 
' 
I 
' 
i 
. 


match company 


} 
; 
; ‘ 


foper venting 


Wd tay ~ SCREENED VENTS 
" er keeps out insects. al 
ws ff 


- HEAVY COLLAR 
Fits 2°°, 3°° of 4° pipe 
Weldable collar available 
EASY INSTALLATION oo ) at slightly higher st 
Simply slip the vent collar down ™ a 39 
over pipe and tighten two set - 
screws : 
screws 7 M Topaz sales engineers wil make 
surveys and free estimates of your par 


jlar needs 


SOLELY DISTRIBUTED BY 


@ L&™M Pipeline Marker-Vents are rug 

gediy designed and constructed to 

withstand the ravages of weather and 

vandalism. Venting and marking your 

pipeline in one operation means con 

siderable savings to you in labor and 

materials. L.&M also manufactures 

aerial markers, plaques and safety , 

built to your specifications. Re TOD PAZDRAL 
SIgNs 1g : PIPELINE SPECIALTIES 


for r ghttin e reé ading 


: : 2525 South Boulevard @ Houston, Texas 
: Phone JAckson 2-1403 


Pa — 
[ DANGER A 4s IE” A Dealerships available in many domestic and 
wo d foreign territories 

— Write or wire Tod Pardral Pipeline Spe 


cialties for details 


2"° MARKER VENT SAFETY SIGNS AERIAL MARKERS 


For more data on advertised products, use Readers’ Service Cords, last page 


hebruary, 1956 PETROLE! 








ONE HEATER DOES THE JOB OF THREE 


with sens ONE Conte 


Multiple Coil Heating Cuts Costs... 


Is More Efficient... Requires Less Space for Catalytic Reforming 


= Zone Control of Selas Gradiation Heaters per- 
mits independent operation of more than one coil 
in a single radiant setting. By proportional varia- 
tion of absorption rates in accordance with maximum 
allowable tube wall, film or process temperature 
whichever is limiting—each section of the heating 
surface is more effectively utilized thereby 
minimizing residence time and pressure drop. 
Selas Gradiation Heaters are currently in opera- 
tion in most of the major catalytic reforming proc- 


esses and provide: 


e Compact heating units with multiple coils and 

absolute temperature control in a single radiant 

chamber. 

e Flexibility in shaping the heating curve. 

e Complete combustion with little or no excess air. 

e Prolonged tube life—lower maximum tube wall 

temperature, through more uniform circumferen- 

tial heat distribution, minimizes corrosion rate. 
Where two or more process streams require separate 
heating you'll find it worthwhile getting the facts 
on Selas Gradiation Zone Control. 


Send for copy of reprint, ‘“T'ry the Gradiation Heater for Economical Ethylene Produc- 
tion’’ and Bulletin 82, “‘Gradiation Heating for Petroleum and Chemical Processing.”’ 


.* E LA % Areal and "uid Pro cssinig c ngineers 


CORPORATION OF AMERICA 
DRESHER, PENNSYLVANIA 


DEVELOPMENT 


DESIGN +» CONSTRUCTION 


2 For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM REFI 











WH & L.D BETZ, Philadelphia, Pa. 





How a Buell Collection System “gangs-up” on dust 
to meet the toughest air pollution codes 


Naver: lINS elats 

"J ING up ‘ela 

( lis sot p lad eles a attrac ted “A 
collecting pla 


With positive gas flow control for peak efficiency . . . plus continuous 
cycle rapping to eliminate puffing . . . Buell’s “SF” Electric Precipitator 
really “gangs-up” on dust (even dust with high resistivity) to permit 
full production even under the most rigid anti-air-pollution codes. 


FOR THE COMPLETE STORY 
Write: 

Buell Engineering Company 
Dept. 21-B, 70 Pine Street 
New York 5, New York 


Buell Cyclones also deliver extra collec- 
tion efficiency to “gang-up” on dust: Ex- 
clusive Shave-off design harnesses double- 
eddy current and puts it to work. 


Buell’s Low Resistance Fly Ash Collector 
combines high efficiency to meet present 


day strictness, with low draft loss for 
natural or mechanical draft installations. 
MECHANICAL 2 


ELECTRICAL 


Experts at delivering Extra Eficiencyin DUST COLLECTION SYSTEMS 


For more data on advertised products, use Readers’ Service Cards, last page PETROLEUM Reriner—lol. 35, A 





ORBIT VALVES HOLD 


NATURAL 
GAS 


ETHANE 


PROPANE 


Full Round Opening Flanged End, 
Sizes: 1”, 1%", 2”, 2%", 3”, 4” 


BUTANE 
ETHYLENE 


PROPYLENE 


Venturi Opening Only Flanged 
End, Sizes: 2", 2%", 3”, 4", 6” 


BUTADIENE 
BENZENE 
TOLUENE 


XYLENE 


Cc” 
a 
a | 
of} 
= 
ms 
en | 
a | 
= 
(oe | 
> 
— 


Screw End—full round opening 
Sizes: 1”, 1%", 2”, 2%", 3”, 4 


oréit \ See 23rd Edition of Refinery Catalog for full particulars on 
Orbit Forged Steel ASA Class valves or write for Catalog 56-C. 


G) A good range of sizes are available beginning with 1” 


ORBIT VALVE COMPANY 


P. O. BOX 699 (For over 40 years) TULSA 1, OKLAHOMA 


February, 1956—PETROLEUM Ki NER For more data on advertised products, use Readers’ Service Cards, last page 
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TO SELECT 
A PRESSURE 
OR TEMPERATURE 
CONTROL FOR 
ANY APPLICATION 
WHEN IT’S A 





MERCOID’ 











Write for this catalog 


CONTENTS: 


CONTROLS FOR 
PRESSURE 


DIFFERENTIAL PRESSURE 
TWO-STAGE PRESSURE 
TEMPERATURE — 
TWO-STAGE TEMPERATURE 
LIQUID LEVEL 

FLOAT OPERATION 

LEVER ARM OPERATION 


CASE STYLES 
TO MEET VARIOUS 
REQUIREMENTS 
INDOOR 
(General Purpose) 
OUTDOOR 
(Weather Resistant) 
HAZARDOUS LOCATIONS 
(Ex plosion- proof) 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











Write for Catalog No. 856-G 
THE MERCOID CORPORATION 
4201 Belmont Ave., Chicago 41, Ill 


The Mail Box... 








it’s A Gold Mine 
lo The Editor 


Phe December issue of your Prerro- 
LEUM REFINER was really wonderful 
This is a gold mine for me and for 
my students in my organic processes 
course here 


Lyle F. Albright 


Department of Chemical 


Professor 


Engineering 
Purdue University 


Lafayette. Indiana 


Questions Methods 
lo The Editor 


Thermal Stresses in Piping Sys- 
tems by William E Wilbur 


first appeared in PeTROLEUM REFINER 


which 


as a three part series of articles, con 
tained an approximate method of so- 
lution for multiple anchor problems 

Curiosity impelled me to analyze a 
Wilbur uti 


lized, and the results are in extreme 


configuration which Mr 


disagreement with his approximations 
So much so, that it might be advisabl 
to publish the results of analysis by a 
more refined method 

| have analyzed the system with 
both the Lochak & Kelloge methods, 
which Mr 


and would be pleased to forward the 


Wilbur gave as reference, 


results if you are interested 

Mr. Wilbur’s review and comments 
would be most welcome. However, it 
might be pertinent to add that the 
article is in no way intended to dis- 


credit Mi 


problem, but rather to emphasize the 


Wilbur's approach to the 


possible saving money-wise by utiliz- 
ing a more accurate method of 
analysis 
H. B. Ellis, 
Reynolds, Smith and Hills 
Architects and Engineers 


Jacksonville 1, Fla 


Editor's Note 


were in luded in Mr 


Detailed calculations 

Ellis’ letter and 

have been reviewed by Mr. Wilbur 
Wilbur’s Comment 

| have been much interested in the 

Ellis which 


you sent me, regarding the analysis of 


communications with Mi 


piping with three anchors 

I fear that I did not make it plain 
enough in my book that the method | 
proposed was merely a rough approx- 


imation, to be used if time did not 


For more data on advertised products, use Readers’ Service Cards, last page 


permit a complete analysis In ou 


work of this nature we are always 


pressed for time, and a rough analysis 
such as | rave will frequently permit 
us to approve a line without further 
intention ol 


consideration. It was the 


my book, not too well expressed, to 
recommend a more careful analysis of 
the doubtful lines 

I should be 
you forward these comments of mine 
to Mr 
his interest, and my 


light he 


subj ct 


vlad, however, to have 
Ellis, with my appreciation of 
thanks for the 
has thrown upon a difficult 
For several years I have been 
hoping to find the time to pursue this 
phase further, and develop a bette! 
approximation, but so far I have no 
been able to do so 

William E. Wilbur 
Whittier, Cali 


Errata 
lo Th 


I am 


Editor 
very pleased with your con 
densation of the original article on 
petrochemicals in Canada _ prepared 
by R. G. Stevens and myself and ap 
pearing in your January issue 
Unfortunately there are a few in 
accuracies in the article which I would 
like to bring to your attention. The 
Polymer 


Corporation production of 


synthetic rubber is shown in my 


paper as 90,000 tons in 1953, where 


as you indicate the production as 90 
million pounds annually. I believe it 
would be accurate to say that Poly 
mers present capacity 1s now in ex 


You also 


state that the Polymer Corporation is 


cess of 90.000 tons per year 


operated by Dow Chemical of Canada 
which is incorrect. Dow was one of 
three 


companies that joined in ad 


ministering and operating Polymer’s 
plant during the War years, but this 
arrangement has since been discon 
tinued. Polymer ( orporation, which 
is a Crown corporation, now operate 
and manage their own facilities 
Finally, you write that Sherritt Gor 
don Mines has announced the erec 
tion of an Alberta plant to manulac 


Lure ammonia and hydrogen from 


natural gas, whereas Sherritt Gordon 
have actually built such a plant and 
have been operating it for some time 
A.W. Hutchison 
Manager, Chemical Division 
Shell Oil of Canada, Ltd 
loronto, Ont 
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monoethanolamine / for sweetening natural and 
diethanolamine \ refinery gas 


diethylene glycol 


. f ° 
triethylene glycol or dehydrating natural gas 


These high-quality chemicals are produced at 

Jefferson's modern plant at Port Neches, Texas, 

and shipped from convenient. distribution points a, 

at Port Neches, Houston, Chicago, Los Angeles 

and Tenafly, New Jersey. They are available Essential Chemicals from Hydrocarbon $ 
for immediate delivery in tank cars, tank wagons 

or 55-gallon drums. 

Our experienced technical service staff will be 

glad to help you with your gas scrubbing prob- MIC AL COMPANY. Ene 
lems. For prompt service, call your. nearest 

Jefferson representative. Jefferson Chemical 

Company, Inc., Box 303, Houston 1, Texas. HOUSTON ° ORK + ¢ 30 ARLOTTE « LOS ANGELES 


o on advertised products, use Readers’ Service Cords, last pag 






































While the cat cracker remained in full operation, 
DOWELL cleaned six slurry exchangers chemically .. . 


UPPING THROUGHPUT 900 BPD 


in the heat co-efficient of the exchangers. 


No cat cracker operator wants to see his throughput £0 
down. Neither did this one. Nor could he afford to wait for 
the annual shutdown to give six slurry exchangers the 
cleaning they obviously needed fast. His solution? Call 
Dowell to remove the scale deposits with chemicals. 
Dowell engineers devised a procedure for cleaning the 
exchangers with the cat cracker in full production, The ex- 
changers were cleaned by Dowell one at a time, while the 
remaining five units carried the load. 

As a result of chemical cleaning, the operator reported a jump 


in throughput of 900 barrels per day... plus an average 


increase of 26° 


Dowell Service is designed to restore your equipment to top 
efficiency —and do it fast, with the very minimum of costly 
downtime, Experienced Dowell engineers do the job for 
you. They bring all the necessary chemicals, pumps and 
control equipment right into your plant. Solvents are intro- 
duced through regular connections, holding dismantling 
to a minimum. 


For full information on a program of Dowell chemical 
cleaning for your plant, call your nearest Dowell office. Or 
write Dowell Incorporated, Tulsa 1, Oklahoma, Dept. B-31. 





chemical cleaning service for industry <—<—L 


A SERVICE SUBSIDIARY OF THE DOW CHEMICAL COMPANY 











News and Views 
You Can Use 


‘ A Quick Look at the Industry T H S M O N T H 





Petroleum REFINER 
February, 1956 


PAGE 89 


All-industry outlook: Production and demand will come down from strato 
sphere, with auto industry leading the way. Construction will jut skyward with 15 
percent jump to $32 billion. Result: Small boom compared to big boom of '55 


Oil industry outlook: Production and demand will resume normal growth pattern 
Crude runs to stills will hit new peak with 3.6 percent increase to 7,746,000 barrels 
daily, Reason: 4.5 percent boost in domestic demand for refined products. 


Total demand will increase 3.9 percent over °55 despite 9.5 percent decrease in 
exports, Refined product imports will increase 7 percent, 


Study in contrast: Auto industry expects to produce more than a million 
less cars in °56—-6,5. million. Steel should reflect this drop more than any industry, 
Instead, plans are in effect to add 5 million tons to nation’s steel-making capacity 
this year, with 10 million more to come. Continued construction and population 
booms are major factors. 


Rapid growth of petrochemical and synthetic rubber industries gives solid basis 
for steel’s optimism. Dow Chemical expects to spend $75 million on new construc- 
tion in "56-——U, S. Rubber, $36 million, Other companies (Phillips, Monsanto, Fire- 
stone, etc.) are following suit—all planning construction increases over last year 


Rubber industry predicts it will use 1,500,000 long tons of new rubber this yea: 
about the same as °55. 


Refiner’s octane race is rivaling auto makers’ horsepower scramble. Latest 1 
port shows 53 U. S. and Canadian cities average 95.5 octane for premium gas and 
88.1 for regular. Six cities average 97 octane or higher for premium and five have 
91 or higher for regular. Little Rock, Ark. is the premium champion—97.5 octane 
New York took honors for reeular—91.9. 


Look for new oxidation process in manufacture of phthalic anhydride, ter 
phthalic acid and other polybasic petroleum chemicals, Standard (Indiana) has a 
process in pilot plant stage that is expected to simplify conventional techniques and 
give better yields—-higher purity of product. 


Polyethylene producers are still beating a trail to the Southwest despite grow 
ing rumors about building cthylene plants in the East. Plentiful supply, low cost 
and cleanliness of natural gas fuel are irresistible lures for manufacturers. Look for 
many of newer entrants into polyethylene field to locate in Gulf Coast area 


1956 will be best yet for chemical engineers, Expansion plans in research 
development, process design and production will use up this year’s graduates 
with openings left over. June grads will start at about $400 in all phases but 
production where beginning wages will run $20-$40 a month less. 


The urge to merge continues. Since 1948, 32 oil and gas companies have been 
absorbed by 21 others. Latest is Atlantic Refining’s merger with Houston Oil 
Tightening of anti-merger laws is seen in not-too-distant future 





News You 
Need to Know 


A Quick Look at the Industry (continued) 





Midst talk about atomic energy competing with oil, a darkhorse enters the 
picture—solar energy. Experts are discussing ways in which sun-harnessing can 
supplement fossil-fuel resources, A solar furnace-is being used to produce refractory 
materials in France—India and Jerusalem are using the sun to purify water, Most- 
talked-about use is for home heating and air conditioning. Major drawback to 
date is initial cost, : 


Use of models for engineering-contracting is growing fast. One engineering 
firm uses models on 80 percent of its jobs. Though clients sometimes determine the 
detail, the models are made to help contractors—-not just to curry favor of 
customers, 


Interest in liquefied natural gas is picking up. Reason: Reports that Conoco 
has about completed research in liquefaction. Big potential here is buying up cheap 
gas (like Middle East or Venezuela fields) and transporting it to fuel-hungry areas 
or petrochemical plants, Holdup now is development of storing and shipping 
mostly mechanical problems. 


Round one in battle for power between AFL-CIO and independent oil unions 
goes to the independents. Standard (Indiana) employes gave the big snub to AFL- 
C1O’s Oil, Chemical and Atomic Workers by whopping 4-1 vote. Campaign to 
wed independent oil unions will move forward in February. 


Every month brings new orders for jet planes. American engine manufacturers 
are now capturing some bids which were going to Britain, Latest orders for turbo- 
props: Eastern, 40 in 1958; Braniff, 9 in 59; and Continental, 12 in ’58. It all spells 
out a rapid increase in passenger miles by air—U. S. airlines expect a 15 percent 
increase in '56 


Prediction: In spite of Armed Services complaint about shortages in residual! 


fuel and aveas on the West Coast, industry will come through with full coverag: 
by June 30 


Air pollution-plagued cities may soon have a respite-—at least from fume- 
throwing auto mufflers, Latest announcement from L.A.’s Air Pollution Control 
District describes a design which cuts down hydrocarbon emmissions 97 percent 
and carbon monoxide 81 percent. 


Some auto engineers are stil] cool about gas turbines, Though all of the Big 
l'hree have experimental models, none have announced plans for production. GM’s 
latest model displayed in January burns kerosine but its economy is no more than 
conventional piston engine 


December wildcatting netted 69 new oil fields. Most were moderate to small 
in importance, but five of the better looking discovery wells were: Texas Crude’s 
Ector County, West Texas, discovery flowing 2878 barrels of 34-gravity oil daily 
a 1320-barrel, 38-gravity, oiler in Ochiltree County, Texas Panhandle, by Wood- 
son Oil; Drilling & Exploration’s discovery in Dawson County, West Texas, that 
flowed 902 barrels of 37-gravity oil; Sinclair’s Lea County, New Mexico, find good 
for 792 barrels of 42-gravity daily; and Humble’s strike in the same county that 
potentialed 454 barrels of 44-gravity oil per day. 
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FAST, LOW-COST CHANGE IN DIRECTION OF FLOW. Removal of 
the body cap permits reversing the cage assembly to allow 
change in direction of flow. In addition, this feature lets you 
change seat material, and clean the valves thoroughly and 


quickly 


INTERCHANGEABILITY of seat material to meet your operating 
requirements is another feature of the Rockwood Top Entry 
Ball Valve. Seat can be furnished in Buna-N, Neoprene, 


Kel-F, Teflon, and Nylon. 


without removing the valve from the line! 


EASY INSTALLATION AND OPERATION is permitted because of 
the new handle design. This new design allows the handle to 
be placed in any of eight positions! 


Now!... New Rockwood Top Entry Ball Valve 


A new concept in valves that 
saves you money and time! 

Made of bronze the new Rockwood 
Top Entry Ball Valve is ideal for han- 
dling oxygen and hazardous liquids as 
well as water, oil and gas. It carries 300 


Ibs. per square inch on water, oil and gas 
and 400 Ibs. per square inch on LP gas 
and is available both with sweat ends 
and screw ends, in sizes 4%”, %” and 1” 
Write for complete data on this 
unique full round pipe size flow. 


ROCKWOOD BALL VALVES 


FULL, R 


FLOW 


Distributors in all Principal Industrial Areas 
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ROCKWOOD SPRINKLER COMPANY 
789 Harlow Street 
Worcester 5, Mass. 


Please send me complete informa 
tion on Rockwood Top Entry Ball 
Valves 


Name 
Title 
Company 
City 


Zone State 


For more data on advertised products, use Readers’ Service Cards. last pag: 





This is the mixer you helped design 


You wanted a big-tank mixer that would 
mix fluids fast—to complete uniformity. 
But that wasn’t nearly enough. 

You wanted a mixer you could forget. 
A mixer that would run year in, year out, 
with the barest routine attention. 

You first told us about the need for a 
shaft bearing that wouldn't have to run 
submerged in the tank liquid. 

That's when we put ball bearings in 
LIGHTNIN Mixers—and moved the bear- 
ings back ow? of the tank, away from grit 
and trouble. 

You didn't want to be bothered align- 
ing the mixer when you put it on the 
tank. So we housed the LIGHTNIN in 
three rigid castings, joined with con- 
centric rabbet fit that can never get out 
of line, no matter what. 

You wanted the gears protected from 
unusual shock loads—as might happen 
if the propeller whacked a ladder or 
other obstruction in the tank. We found 
the answer for you—in hollow-quill drive 


that isolates the gears from the shaft, 
protects your investment with a flexible 
coupling between shaft and gearing. 

You wanted to repack the mixer stuff- 
ing box quickly—without having to 
figure out where to put 180,000 barrels 
of product while repacking. We de- 
veloped the LIGHTNIN shutoff device that 
pulls the shaft back like a valve stem, 
sealing the tank so you don’t lose even a 
pint of product. And we put handles on 
the shutoff because your maintenance 
men like it that way—out in the open, 
easy to get at. 

But then you got to wondering about 
the stuffing box itself. Would a rotary 
mechanical seal do the job better? What 
about replacing the seal, if itever wore out? 

This time, your quest for something a 
little better really paid off. Now you can 
get a LIGHTNIN Mixer that runs for years 
without repacking or adjustment. No stuff- 
ing box. No leakage around the tank. 
And should the LIGHTNIN Seal ever wear 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 


[_] B-102 Top or bottom enter 
ing; turbine, paddle, and 
propeller types: | to 500 HP 


25 HP 


[_] 8-103 Top entering; propel 
ler types: 4 to 3 HP 


[] 8-108 Portable: Ye to 3 HP 


[-] B-104 Side entering: 1 to 


(_] 8-11 2Laboratory and small 
batch production types 


[] B-110 Condensed catalog 
showing all types 


[_] B-111 Quick-change rotary 
mechanical seals for pres- 
sure and vacuum mixing 

[] B-107 Data sheet for fig- 


uring mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc. 164-b Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


out, you can replace it in minutes. No 
dismantling. No unhitching the mixer 
from the tank. No need for special skill. 
It’s saving oil companies thousands of 
dollars a year in upkeep! 

Thanks to your telling us what you 
like—and don’t like—in a mixer, hun- 
dreds of LIGHTNINS have been in service 
for more than 25 years. More than ever, 
today’s LIGHTNINs meet your needs 
realistically, in every respect. More rea- 
sons than ever before to put LIGHTNINs 
on your big tanks. 

For quick, knowing help on fluid mix- 
ing, call your LIGHTNIN representative. 
(He’s in Refinery Catalog.) Or write us. 


“Lightain Mixers 


MIXCO fluid mixing specialists 


CUT MIXER MAINTENANCE 60% with this new 
LIGHTNIN cartridge-type rotary seal—optional with 
LIGHTNIN Mixers. It runs for years without adjust- 
ment—and slides off the shaft for fast, easy re 
placement if ever necessary. 
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Chemical Imports—Are They a Threat? 


AS TARIFF CUTTING talks gets underway at 
Geneva, let’s actually take a look at chemical im- 
ports. Will increased chemical imports threaten U, S 
Mobilization efforts? We think not 
why. 


and here’s 


Taking a few of the “key defense chemicals” and 
analyzing the past vs. the present will illustrate the 
trend. For the period of January-August 1954 and 
the same period in 1955 Acetic Acid production in- 
creased from 279 million pounds to 347 million pounds 
in 1955. Imports for this chemical during this period 
in 1954 were | million pounds and for 1955 1.7 million 
pounds. Exports were 0.2 million pounds during this 
period in 1954 and 0.5 million in 1955. Both imports 
and exports increased for these periods but produc- 
tion also increased. Comparing the imports of 1.7 
million pounds with the production of 347 million 
pounds shows that imports are very small indeed 

This same trend is true for other chemicals such as 
methanol, carbon tetrachloride, and phthalic 
dride. In the case of methanol, imports are really 
small but exports are sizable 
of 4 The same applies to 
Phthalic Anhydride with its exports being almost 6 


anhy- 


in the neighborhood 
percent of production 


percent of production for the analysis period 


Generally world trade in chemicals is on the in 
crease, Exports of chemicals from the U. S., on the 
upswing, is expected to increase. Imports of chemicals 


into the U. S., 


too, is trending upward but the increase 


should be at a more gradual] rate than exports. Esti 


mates for 1955 gave chemical exports as $3.7 billion 
and imports as $2.4 billion 


These figures for chemicals com 
1955) total trade re- 
port as follows: Imports $20 billion and exports $21.5 


billion. Thus it would seem that chemicals amount to 


import-export 
pares with the second quarter 


about 5 per cent of U.S. export-import trade 

For the world economy to continue to expand 
more free world trade is indicated. Greatest increase 
in U.S. exports in 1955 was to Free Europe and in 
cluded many items to sustain their industrial boom 
Chemicals were among these items. The rate of 
increase in world trade will depend upon many things 
not the least of which is U. S 


about tariffs. 


attitude and actions 


Many U. S. chemical manufacturers will state quite 
frankly that they can’t compete with the cheap labor 
abroad. On the surface this statement is correct but 
he should say that he can’t compete with the unit 
production costs of other countries before requesting 
protective tariffs 


Take West Germany, for example. The German 
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chemical industry is growing very rapidly in compari 
son with other industry. For example since 1953 thei 
plastics industry has increased production almost 25 
percent each year until the 1955 production was about 
754 million pounds. This increase was supported by 
increased exports. About 25 percent of this plastic 
production was exported with the principal propor 
tion going to Asia and into other areas not usually 
served by the U.S 

Labor costs in other countries are difficult to com 
pare when using only the wage rates as a factor. The 
actual wage rates do not indicate the labor costs pet 
unit of production. The first item to consider is that 
the amount of labor required per unit of production 
in a foreign country is higher than in the U, S. This is 
because the rate of production per worker is smaller 
The number of production workers for any given out 
put is greater in the U.S 

For example one large company in Germany has 
four plants with a total employment of approximately 
1100 workers 


pany was approximately $280 million in 1955. This 


The gross sales of this German com 
compares with an average | S. company of 2500 
employes having a gross sales of $600 million. The 
U. § 


business with almost half 


manufacturer does more than twice as much 
as many employes 
The German chemical manufacturers are stuck with 


a lot of inefficient plants and processes. During th 


1939-45 effort 


production from the chemical industry than ever be 


period their wat demanded greate: 
fore. The chemical companies were forced to expand 
their operations based on acetylene chemistry, The raw 
materials used for all chemical production were coal 
and limestone. These raw materials are not suited for 
some of the present high demand chemicals when they 
must compete in a peace time free trade market. The 
machines and methods of production are not as effi 


cient as those used in the U.S 


In countries recovering from the effects of losing a 


war, the “voluntary social contributions” for retire 
ment plans and social security programs must be built 
back and this taxes the industry to a great extent, ‘The 
workers in West Germany for example are emulating 
the U S worker more and more The standard wor 
week in Germany has been 48 hours. This will be 
changed by some of the chemical industry this year to 
15 hours and given as another “social benefit 


Along with this shorter work week (with the same 


take home pay as the previous 48 hour week) come 
a 7-10 percent wage increase. Since 1951 German work 
ers in the chemical industry have had wage increase 


amounting to 50 percent as compared with the U.S 





Unsuspected copper may be causing 





your gasoline to form GUM 


When your gasoline leaves the refin- 
ery, it may not contain a trace of cop- 
oe 

But pump-island surveys show that 
most gasolines pick up some copper 
before they reach your customers’ car 
tanks. And copper in concentrations of 
less than one part per million can cat- 
alyze the gum-forming reactions to a 
harmful level. One Du Pont gasoline 
quality survey, for example, disclosed 
significant amounts of copper present 
in 91% of 241 gasoline samples from 
representative service stations in the 
U.S. and Canada. And the gasolines 
known to contain no metal deactivator 


Write for booklet 


were found to be high in gum content. 

The results of this survey indicate 
clearly that, in spite of the great pains 
taken to prevent copper contamination 
during refinery Operation, copper is 
getting into the majority of gasolines 
sold. How? ... Probably from contact 
with valves, pumps and other sources 
in the distribution system. 


You CAN control it 
Only about | pound of Du Pont Metal 
Deactivator (DMD) per 1000 barrels 
is needed to safeguard your gasolines 
against the harmful effects of copper. 
And in this low concentration, it costs 


All of the properties, 


uses and methods of addition of DMD are 
discussed in this booklet. If you do not 
already have a copy, ask any of our repre- 
sentatives or sales offices to send you one. 


Sales Offices: 


CHICAGO, ILL.—8 Se. Michigan Ave 


HOUSTON, TEXAS-—705 Bonk of Commerce Bidg 


LOS ANGELES, CAL.- 
NEW YORK, N.Y 
PHILADELPHIA, PA.—3 Penn Center Plazo 


612 So. Flower St 


Phone RAndoiph 6.8630 


1270 Ave. of the Americas. . Phone COlumbus 5.2342 


you less than 's of a cent per barrel 


to get this effective and important 
quality insurance. 


DU PONT METAL DEACTIVATOR also 
has valuable applications in kerosines, 
jet and diesel fuels, furnace and tur- 
bine oils. 

Ask for a sample and prove to your- 
self its effectiveness. Or ask one of our 
regional laboratories to evaluate it for 
you, in your own stocks. Just address 
your request tor this service to the 
nearest sales office listed below. 


86 y. 5. Pat OFF 
Better Things for Better Living 
+ « » through Chemistry 


Petroleum Chemicals 


Phone CApito! 5.1151 
Phone MAdison 5.1691 


Phone LOcust 8.3531 


PITTSBURGH, PA.—Room 510, Alcoa Bidg 
SAN FRANCISCO, CAL.—Room 626, 111 Sutter St., Phone EXbreok 2-6230 
SEATTLE, WASH.——Room 215, 4003 Aurore Ave 
TULSA, OKLA.—?.O. Bex 730 


E. 1. DUPONT DE NEMOURS & COMPANY [INC.) © Petroleum Chemicals Division * Wilmington 98, Delaware 


Phone ATiantic 1-2933 


Phone MElrose 6977 
Phone LUther 5-5578 


IN CANADA, Du Pont Company of Conada Limited—Petroleum Chemicals Division——80 Richmond Street West—Toronte 1, Ontarle 
OTHER COUNRIES, Petroleum Chemicals Export-——Nemours Bidg., 6539-——Wilmington 98, Delaware 


For more data on advertised products, use Readers’ Service Cards, last page 
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Fe 


hemuical worker’ s 21 percent for the same period 
Social contributions may 
percent of the U. S. manufacturers while contributions 
to pension plans and such may exceed U.S 
turers by 30 percent. While the German chemical 


vorker only receives $0.50 per hour these hidden and 


amount to as much as 250 


manulac- 


overhead costs make this equival nt to $2.20 per hour 
inthe U.S 


Lhe f ntire German industry has always been ( xport 
minded. This has caused neglect of the home market 
[his picture is changing now that there is a boom in 
While a num 
ber ol these Cars art intended for { xport there 1S he avy 


demand 


the West German automobile industry 
in the home market. The boom can be 
The | Ss 
coal, steel and chemicals to support this boom 


sup 


ported by this local demand is exporting 


As the 


tandard of living improves, brought on by this in 


dustrial boom, the German people will demand more 


of this production for their own consumption 


In Germany, the chemical industry has been based 


on acetylene chemistry because of the raw materials 


that were available Today they are intensively in 


They are 
from the | be) 


terested in ethylene chemistry 


lnporting 
This will be 


Cr rman ¢ hie Micali 


know-how and processes 


a very expensive change over for the 


naustry 

Most of the petroleum consumed in Germany is im 
ported, Exploration is being conducted with feverish 
intensity. When a gas field is discovered, the produ 
tion is used entirely for chemical production and none 


of it is used for fuel 


these 


In spite of (serman 


handicaps the chemical 


industry is making a strong come-back. Their methods 


ol rese arch and education enable to contribute 


to the fundamental knowledge of the industry 


them 


Ameri 
ca’s greatest contribution is in field of chemical engi 


neering. By applying the best chemical engineering 


know how to the both 


German fundamental ideas 


Germany and the U 


S. should profit mutually 
herefore, the threat of chemical imports to the U.S 
appears very slight. The ability and desire for the coun 
tries outside the U.S, to supply the newly demanding 
home market is increasing. The general world wide rise 
in living standards is further conducive to home 
sumption 


con 
The defense efforts of the 
the world should keep U. S 
high. for 


free nations of 
production and exports 
several years. Until the foreign countries im 


prove or thei 


increase 


production of chemicals the 


U.S. should export more than it imports 


WHOSE |< 1B IS I] to see 
that the oil 


better 


Simple Procedure 


business has a 
For Oil People understanding at the 

hands of the public? Is it just 
the job of the Institute and its 
committees? Is it just the job of the company execu 
stockholder or 


not be but who has an interest in keeping a good job? 


American Petroleum 


tive who may be a heavy 


who ra 


No, the responsibility goes tat deeper than that, It 


voes to every individual who works in the oil business 
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whether he fields, in a 


a pump inh 


works out in the oil refinery 


on a pipe line or works at a filling station 

If hu in the had 
better do everything he can to help the oil industry 
hands of the 
stable a 


intends to stay oil business then he 


get and maintain a good name at the 


public. His job is liable to be just about as 


is the reputation of his industr 


How can you, or anyone employed in the oil indu 


try help it to secure and maintain a good name 
lhe answer to that is easy 
1. So conduct 


ou man in ¢ 


yourself in 


ontact with the 


feel ‘that’ a 
2. If you hear somebod 
the oil indu try wu hich 


untrue, correct tlina 


ood owl com 


It is just that. If the 


industi im the { 


as simple as more than 


million employes of the oil nited 


States will just do these two thine rreater result 


will be had than can be « xpected from a multi-million 


dollar advertising campaign 


And just as we said on recent! thi 
not a job for just a 


da ob 


VCC? I ! it siti ¢ er 


165 days in a yea 


THE PASI 


considerable 


MONTH brought 
Hnpre 


Stocks Improved iwlincd oil stoc 
He i ) ai 


eliminated the previou 


Gasoline and Fuel 


ement to 
ituation 
fuel 


tendens ol 


tillate 
oil completely 


these fuels to accumulate excessive] At the TH 


time gasoline inventory 


crowth slowed down i rela 


tivels small addition were made for thi time of the 


These 
bination of weather and adjustment of refinery yield 


Cold 


up sharply the use of the 


favorable conditions resulted trom the 


weather, in many parts of the nation stepped 
Meanwhile 
yield 


adjusted to emphasize manufacture of tuel oil 


heating oil 


refiners were increasing thruput, but vere 


out greatly increasing motor fuel output 


Gasoline stocks on January 20, 1956, totaled 175% 


barre] 


relationship 


million barrels, which was 9'/% million more 


than was on hand a year earlier. Thi 


higher than that vhich 


tock million 


was only slightly 


mid-December 


existed in 
when were 6 barre} 
greater than previous year level 

Motor fuel 
vermber | and 
that they could 


First of November’ 


margin 


stocks increased rapid] bet 


veen No 


mid-December indication wa 


and the 


become CXCOSSIVE by winter: end 


stocks had held a 2-million barre} 


ind this promptly built up to the 8 million 
A continuation of that trend would probabl 


caused untavorable result 


hieure 


have to the indust: Con 
holding of these 


high] 


fuels are 


sequently the inventori nearer to 


previous year’s level is 
Stoc ks ol distillate 
On January 20 


million barrels 


encouraging 


now in fine 
totaled 
1% million barrels |e than mn 


condition 


these inventoris shout 94! 


i¢ 
RAN, 
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1G. 1. Trends in processes for making gasoline. 
By 1965 catalytic reforming may account for 50% 


How to get your top octanes 


more economically 


By HAROLD J. GIBSON 
Ethyl Corporation, Detroit, Michigan 


Ww the growing trend to better 
grade gasolines, the cost of pro 
ducing those last few octane numbers 
has steadily increased. As a result, refin 
ers are looking anxiously for more eco 
nomical ways to get their top octanes 

Already octane numbers in the 97 to 
98 range are being marketed in the East 
and Southwest. And the trends for all 
USS. refineries in terms of pool, regular 
and premium fuels show that octane 
numbers are continuing a slow, steady 
rise each year. 

To meet the demand for higher-octane 
fuels, refiners are being constantly forced 


At the end of 1953 
At the end of 1954 


At the end of 1955 





TABLE 1. Estimated Pool Octanes and Premium — Regular Octane Numbers 


Pool 
Premium 92.9 94,3 
Regular 85.9 87.3 
Pool 3 

Premium 94,2 | 95.6 
Regular 87,2 

Pool 
Premium 95. 
Regular | 88.7 | 90.0 


to change their processes. A look at the 
graph at the top of the page (Fig.1) will 
show you the gradual changes in process 
evolution. Note that by 1965 catalytic re 
forming may account for 50% of the to 
tal gasoline production in the industry. 

Depending on the specific octane-im 
provement problem, the economic an 
swer usually consists of a combination of 
tetraethyllead and various processing 
steps. (Some of these processing alterna- 
tives are displayed in Fig. 2.) The ques 
tion becomes: How to determine the 
most economical way to get those top 
octanes. Only by conducting a detailed 
economic analysis can a refiner be sure 
of finding the best solution for his refin 
ery, for from an economic analysis he 





With 2.2 mi/gal | With 3.0 mi/gal 
TETRAETHYLLEAD | TETRAETHYLLEAD 
88.0 89.4 


89, 90.7 


88.6 


90.8 + 
7 97.0 








For more data on advertised products 


use Readers’ Service Cards, last page 


can determine the proper balance be- 
tween lead and a processing alternative. 

An economic analysis will take into 
consideration all of the factors that affect 
the costs of making your gasoline: for 
example, optimum rates and yields, raw 
material costs, product prices, operating 
manpower, maintenance and repair, util- 
ities, depreciation, investment charges 
and reasonable “‘pay out.” 


Octane improvement 
analyzed 


From such an analysis you can deter- 
mine the economics of octane improve- 
ment, which is the tool for obtaining the 
optimum sequence of processing steps 
and attendant use of tetraethyllead. An 
alyzing octane improvement costs calls 
for a thorough understanding of unit op 
erating costs, particularly when incre 
mental expenses are being considered 
There are several approaches for ana 
lyzing the costs of octane improvement 
at higher levels. At Ethyl we have found, 
through our studies of the economics of 
top octanes, that the key to cost analysis 
is a value called incremental cost. Sim 
ply expressed, this is the rate at which 
costs increase as you raise the octane 


number. It can be expressed conven- 
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FIG. 2. Possible combinations of catalytic 
reforming with other processes to give high- 


Rese ar< h 
RONB 


Once you determine incremental costs, 


iently in cents per octane 


number per barrel. (¢ 


the next step is to make sure you are em 
ploying the best possible process at each 
point. By plotting the cost curves on a 
chart, you will see that up to a point the 
cheapest way to improve gasoline is with 
lead. Then lead becomes closely competi 
tive with mild reforming methods 

After you reach an incremental cost 
of about 5¢/RONB, it again is definitely 
cheaper to add tetraethyllead. And fi 
nally when the full 3 cc of lead is used, 
you must return to reforming —this time 
at greater severity. 

Today there’s a greater trend toward 
using lead in higher concentrations for, 
as one industry spokesman put it, ‘‘tetra 
ethyllead has decreased steadily in price 
while the costs of refinery construction 
have continued to rise rather sharply.” 

With constantly increasing gasoline 
quality demands facing the refiner, it has 
become increasingly important to define 











the optimum route to high-octane fuels 
Lead addition now costs an average of 4 
Research octane 
and this is directly 


to 5 cents per number 


per barrel, competi 
tive with the cost of mild reforming oper 
ations for octane improvement. As prod 
uct octane levels increase, refiners may 
have the choice of using maximum tetra 
ethyllead 
expensive 


3 ml/gal—or going to more 


reforming operations— more 
severe single pass reforming or extrac 
tion followed by raffinate reforming. Here 
even though lead susceptibility de- 
creases somewhat in aromatic reformates 
the cost of octane improvement by 
lead becomes increasingly more attra 
tive as compared with various processing 
alternatives. Where extremely high oc- 
tane levels are required, a refiner has little 
choice but to use the more economi 
tetraethyllead to the maximum and then 
to vary his processing alternatives to give 
the desired product quality if he wants to 
hold his manufacturing costs to a mini 


mum 





¢ RONB 


KNOW THIS EQUATION? 


100 f 


HOW 
Ethyl Research 


can help you 


Our Refinery Technology staff, 
backed up by the extensive fa 
cilities of the Ethyl Laborato 
ries, will be glad to share their 
experience with your economics 
people when you conduct a cost 
analysis of your top octanes. 
We will work with you, or if 
you prefer, weareevenequipped 
to do a complete cost analysis 


for you. 


We can help you answer these 
When 


should you use “Ethyl” anti 


and other questions 
knock compound in preference 
to increasing the catalytic re 
former charge rate? How does 
increased severity of reforming 
affect your costs? When should 
you carry your tetraethyllead 
content to the maximum allow 
and under what circum. 


able 
stances? 

Your Ethyl Representative 
will be happy to arrange an ap 
pointment for you with one of 


our Refinery technologists. 


ETHYL CORPORATION 


(Y—100—F) (Pg—9.4T) + Pb(F + G) + Pfl00H 


J ; Research Laboratories 
100 RONp 100 RONn 


10F + Y (RONr — RONp) 


You should if you are making an economic analysis. Write for a copy of a recent 
50-page report giving a definition of terms of this equation and other information 
on new processing alternatives and on the economics of top octanes. Address your 
24, Ethyl! Corporation, 100 Park Avenue, New York, 


(Advertisement) 


request to Department No 
New York. No charge 


1600 W 


2601 


Eight Mile Road Mich 


Calif 


Ferndale 2( 





Cajon Road, San Bernardino 
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General Petroleum Corporation, Socony Mobil’s West Coast affiliate, built the first full-scale oil refinery in the Pacific Northwest at Ferndale, 
Wash. The refinery was completed in 1954 at a cost of $38 million 


The Postwar Decade Marks . . 


Socony Mobil's Greatest Expansion 


In the ten years from 1946 through 1955 Socony Mobil’s construction pro- 


gram increased refinery output 68 percent. 


LHe POSTWAR 1946 


1995, has seen the greatest expansion 


cde ( ack 


reconstruction, and improvement of 
the worldwide refining facilities of 
Socony Mobil Oil Company, Inc., of 
any similar period in the company’s 


history 
after the end of 


crude runs of So- 


Since shortly 
World War IL the 
cony Mobil’s wholly owned refineries 
in the U, S, and abroad have 
100,000 barrels a day 
670.000 
crease of 68 percent 


risen 
from to more 
than barrels a day an in 

In addition, Socony Mobil’s 50-per 
cent-owned subsidiary, Standard- 
Vacuum Oil Company, whose refin- 
eries were inoperative at the end of 
the war, is now operating six refiner 
total crude 


160,000 barrels a day 


ies with a capacity of 
Standard-Vac- 
South 


Southeast 


and East 


Asia 


tui 


Alrica 


operates in 
South 


and 


the Far East, and Australia and New 


Zealand 

Through its interests in Iraq Petro 
leum Company, Arabian American 
Oil Company, and the consortium in 
Mobil shares in 
the output of the Middle East refin- 
eries operated by these companies At 
Sidon, Medreco 
ery, jointly owned by Socony 


Iran, Socony also 


refin- 
Mobil 
and Caltex, started operations in Feb- 
1955 


In Western Europe refinery con- 


Lebanon, the 


ruary 


struction and rehabilitation during 
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TROLEUM REFINER'S series 
on postwar refinery construc- 
and rehabilitation. Next 
month, Socony Mobil’s 50 per- 
subsidiary Stand- 
ard-Vacuum Oil Company will 
be covered. 


tion 
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the postwal period played a ajo 
role in the rapid industrial comeback 
of that 
Socony 


refineries in 


area. By the end of the war, 


Mobil had lost five 
satellite 


small 
countries two 
in Yugoslavia and one each in Czecho- 
slovakia, Poland, and Rumania—and 


its refineries elsewhere in’ Europe 
were so badly damaged that complete 
reconstruction was necessary 
1945 and 


runs 


In most 
cases. Between 1955, how- 
ever, crude 
Western 
from less than 15.000 barrels a day to 
132,000 barrels a day 

The Naples refinery of Socony Mo- 
bil’s Italian affiliate gutted 
ruin when the war ended and by the 
1945 only 5000 barrels a day 
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at the company’s 


European = refineries — rose 


Was a 


end of 
of crude 
Today it is a modern 
65,000-barrel plant 
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THESE YOUR PROBLEMS ? 








Product Blending 
Economic Batch Size 
Production Control 
Spare Equipment 


O.R. WOULD USE... 





Linear Programming 
Inventory Control 
Servo- Mechanisms 
Queueing Theory 








This ls Operations Research 


Here’s an introduction to some of the interesting techniques of OR. 


Merrill M. Flood 


Columbia University, New York, N. Y 


THE NEWCOMER to operations 
research normally insists on having a 
definition of the term before he will 
read about accomplishments in_ the 
field. He expects something new and 
revolutionary He 1S usually some 
what disappointed, for he soon dis 
that OR 


than a natin 


covers represents nothing 


more for the postwar 


increase in the quantity and quality 


ol scientific research on industrial 


management and operating problems 
If he is experienced in some older 


ea of engineering or business anal 


ysis. such as industrial engineering, 


statistical quality control, systems en- 


Linecring, enginecring eCCOnOoTHCS, 


business statistics, traffic engineering, 


scientific management, or market re 


search, he is pretty sure to conclude 
that he has been doing operations re- 
search all along. In fact, he probably 


has been, if he has used the three 


basic companion techniques of 


modern science: formal hypothesis, 


careful test, and valid generalization 


OR is a thriving new field bot! 


in American industry and abroad. ' 


Many companies have established or 
OR within 


are establishing groups 
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then have been 
served by one of the OR consulting 
Several 
ties offer courses leading to advanced 
OR at the Master’s or 
Doctor's Level, including M.I1 
Columbia where such programs were 
started in 195] 

Three new professional societies 


have been founded since World War 


Il, each with its own regular pub- 


organizations, o1 


groups American Universi- 


degrees in 


and 


lications and mectings, to develop 


and disseminate knowledge in some 


area of science and enginecring rel 
evant to management and operations 
problems of the kind dealt 
OR, One book already published 
provides an excellent introduction to 
industrial OR, 


bibliography” of 


with by 


“selected 
s00 


many Other books, monographs, con 


including a 
ovel items 
ference proceedings, and handbooks 
on OR have either been published or 
are now well along in the publication 
process 

Special OR training programs have 
Some 


are company operated, as in the Gen- 


been or are being established 


eral Electric Company, and are de- 


signed to “retread” present top pet 


sonnel so that they can assume key 


PETROLEUM 


OR 
Some are 


positions with the company 


courses” of a few 


MII 


institutions, 


“short 
weeks duration, as at and var 


ious other and are de 
signed to acquaint potential practi 
OR 


Some are 


consumers of with 


field 


“new 


tioners and 
the elements of the 
centered around a man who 
is either brought into the company as 
an OR expert from the outside, on 
who is an “old-timer” sent away 
temporarily for suitable re-education 
in OR 
the best way for a company to organ 
ize its initial OR effort 


one way 1S equally well suited to all 


Opinions vary widely*® as to 
certainly no 
organizations 

Many techniques are identified by 
at least one compctent OR author as 


held 


exclusive 


within the They are not mu 


tually they are not all of 


equal importance, and they are not 
all accepted as appropriate for an OR 
list by but they do serve 
show the kind of that 
are found in OR kits. First, a simple 


listing 


everyone, 


well to tools 


Search theory 
Systems analysis 
C,arme theory 
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programmin theors 
ng theory 

control theory 

decision theor, 
ion theory 
ntal de 
theor 
processes 


ethe 


Prob 
Stati il rem 
A few special terms pertinent to 
OR science will be defined to help us 
our tangled list of 20-odd 
topics. Thus 
OR term for formal hypothesis. And 
each of the 


within 


Classif 


mode i is the accepted 


parameter” relers to 


everal quantities identified 
| 


the mode] as controllable or measul 


able 
the 


and also of particular interest in 
the 


f xample a 


study of tem 


Fo: 


model” of a 


operation Or \ 


mathematical 


chemical process might 


connect Orne characteristi 


output 


uch a purit with ore proce 


darameter uch as temperature by 


means of an algebraic relation hip for 
which the | 


ilue 
ol output 


pa 


range ol allowable 


quantity and 


proce 


pe cihed 


rameter are 


\ olten 


will 


the CAs the process 


too com 


alge 


ial 


under tud' 


imply be 
Manage able 
the OR 


| his Sim 


plex to permit of 


braic dese ription and 


must resort simulation 


ulation ma ange trom a comple x 


pilot plant, on t of runs on a digi 


tal computer,* to a simple anal 


ing relevant nomogram 


All of 


ilgcbrau 


these imulation are non 


models with the undesirable 


the erful 


ae) inipulative 


feature that pow analytical 
technique 
mathematics cannot be 
imulation 


check 


and 


orking accept 


ii ; 
ill facto 


corporated 


Some mathematical models, |ik: 


Bow Cal i rot if) 


theory 


bod 


ism 
defined 
rem 
Othe: like 
theory and var 


with quite preci 


matical formula 
1) ured Triti h broader 


Tricore ind Tricore 


1. He 
ol one 
Cariit 


] | 


lovical ion 


ithemat 


Here 


ibsequent Ith 


base d on 


form 
ource ot the 
thod isin OR 


mode] 


pow 
Irie 
Lake tl i} 


of pure mathemati 


I 
precise 
nuciceal 
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This Is Operation Research . 





quately by means of a mathematical 
or physical model. And, in any event 
the responsible 


ually 


indirectly 


manager must event 


enter the framework directly o1 


Sinee he must decide 


whether or not to accept the conclu 


Gasoline blending 
Personne] assignment 
Job scheduling 
Assembly line balancing 
Livestock feeding 
Decentralization 
Subsidies 


Plant layout 





Application 
effort’ 


tive market’ 
Refinery problems '' 


control 
Inventory control 


Simplified accounting and 
auditing 


Sequential process 
improvement ‘' 


Sales forecasting 
Production control '* 
Scheduling a tanker fleet 


Equipment and personnel 
assignment’ 


scheduling 


Service life estimation’: 


sales 





The techniques of OR may be applied 
to a number of industrial problems .. . 


Optimum distribution of sales 


Timing and pricing in a competi- 


Provision of spare equipment’ 
Economic lot size and inventory 


Data processing system design * 


Assembly line and production 


Checking contract consistency 


Effect of promotional effort on 


Technique 
Search theory 


Game theory 


Linear programming theory 
Queueing theory 
Inventory control theory 


Statistical decision theory 
information theory 
Sampling theory 


Stochastic processes 


Time series prediction 
Servo-mechanism theory 
Transportation theory 
Assignment theory 


Scheduling theory 


Boolean algebra 
Renewal theory 
Probability theory 








sions olf the OR study as a basis for 
his actions 
It would be quite impossible in this 


brief 


principal 


article even to describe the 


features of many of — the 


mathematical models. In leu of this 


sample Lists ol the SE models made or 
OR 
problems are given in the ac ompany 


Most of 


used in connection 


proposed for treating industrial 


ing box these models have 


been with a wide 


range of industrial OR problems. For 


example, a few among the many ap 


plications already found for 


linear 


programming theory are the follow 


Resource 


| ransportation s« heduline 


illocation 


Warchouse planning 
Production scheduling 
Inventory control 

tid evaluation 
Executive Compensation 
Portfolho selection 
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It is not Surprising, since uncertainty 


and its measurement is a central prob 


lem facing managers, that probability 


theory finds a use in nearly every OR 


study that Is 


at all realistic. As a mat- 


ter ol fact, probabilities enter ex 
plicitly in 10 of the 17 
models 


box No 


thors write 


mathematical 
listed in the accompanying 
that 


that OR is mostly statistics 


wonder then some au- 


and probability 


The time is ripe for extensive use 
of the powerful experimental methods 
of science in the solution of manage 
ment and operating problems in in 
knowl 


COmMmIMmon 


dustry 


New and de pendabl 


edve concerning the has 
characteristics of industrial operations, 
as it is acquired in the course of sys 


temat careful 


observation of this kind, will provide 
the information 


experimentation and 


necessary for the de- 


Guilford Avenue 


velopment of a succession of models 


of ever increasing scope and validity 
Ea h 


model is soon reflected in a multitude 


new insight stored in such a 


of improvements in industrial manage- 


ment. This is the history and the goal! 


of industrial operations research 
ERTURE CITED 


Rese are h 
rtune, Vol. 53 


Operation 


Makers ke 


and Trefethen (Ed 
Johns 


Operatior 
for Management Hopkins Press 

Hermann and Magee Operations Research 
for Management Harvard Busine Review, Vol 
41 (July-August, 1953), pp. 100-112 

‘Hurd, Cuthbert ¢ Computing in Manage 
ment Science Management Science ol. I Jan 
uary, 1955), pp. 103-114 

King, Gilbert W The Monte Carlo Method 
as a Natural Mode of Expression in Operation 
Research Journal of the Operations Research 
Society of America ol. 1 (February, 1953 PI 
%)-51 

Hitch, Charle Appreciation of System 
Analysi Journal « the Operations Research 
Societ f America 1. 3 (November, 1955 pp 
Ht)-461 

Cushen, W. I Operational Gaming in Indu 
March, 1955 Johns 
Seminar in Opera 


try Seminar Paper No. 18 
Hopkins Universit 
tions Research 
* Morse, Philip M Progre 
earch In: Operations Resear 
McCloskey and Trefethen (Ed 
Pre 1954 pp. 99-116 
*Shubik, Martin The Uses of Game 
Management Science 
October. 195 
Gifford H ear Progr 
Refinery Problew I 
ompany, New York (1955 
Jackson Application of Birth 
and Death Proce to Provision of Spare Ma 
chine Operational Research Quarter Vol 
December, 1954 pp. 95-108 
Whitin I M Inventor Control 
A Surve Management § P ‘ 
1954), pp, 32-4 
Dvyoretzk Kiefer and We 
Problem Ek nometrnica 
1952 pp. 187-22 and (July, 19 
Mac Josiah, Jr Semantic Nois 
formation Processing Group Manageme 
Vol. 1 (January, 1955 p. 189 (abstract 
Abhahat, Newton A Some Statistical Short- 
cuts in Auditing Seminar Paper No. 11 
1954 Johns Hopkins University 
n Operations Research 
Anderson, R Recent Advances in Finding 
Best Operating Condition Journal of the Amer 
can Statistical A at Vol. 48 (December 
pp 89.798 
s, Charles I 
Technique 
pp My y 
and Simon Optimal Dec 
and Inventory Contro 
Operat Research wo 
and Inventory Control ase Institute 
lowy (January, 1954 pp +89 
Mernill M Application of Transporta 
tion Theory to Scheduling a Military Tanker 
Fleet Journal of the Operations Research Societ 
f America, Vol May, 1954 pp. | If 
Flood, Merrill M The Traveling - Salesman 
Problem Journa { the Operations Research § 
iety of America, Vol. 4 (1956 
Salveson, M,. I The Assembly Line 
Problem Journal of Industrial Er 
6 (May-June, 1954), pp. 18-26 
Vazsonyi, Andrew The Use of Mathematics 
in Production and Inventory Co ‘ nage 
ment Sctence Vol. 1 (October ) pp R 
and (April-Jul 19 pp 
Berkele Edmund ¢ Algebra the 
lechnique for Manipulating ‘and or not,’ and 
Condition and Applications to Insurance The 
rd of the American Institute of Actuaries, Vol 
26 (October, 193 pp 4-414 
‘ (oodman Leo Methods of Measuring 
Useful Life of Equipment Under Operational Con 
dition urnal i the Ame an Statistical A 
ation, Vol, 48 (September, 1953), pp. 503-53 
Magee, John } The Effect of Promotional 
Effort on Sales Journal of the Operation 
earch Societ f America, Vol, 1 (February, 195 
pp. 64-74 


Informal 


n Operations Re 
h for Management 
Johns Hopkins 


Theor n 
Ve 


Management Sctence 


amming 


Standar¢ 


aylor and 
Research 


entor 
nt Science 


Januar 
Informal Seminar 


( nlerence oF 


Balancing 


gineering ol 


Boolear 


POSTWAR PERIODICALS 
ence Ihe Institute of Manage 
Dr George Kozmetsky 336 

Hill California 
ns Research Society of 
Attn I ! III, Mount Royal and 

Maryland 

Operational Re 
Peter B. Myers 
Murray Hill, New 


Operational R Quarterly 
earch Society (London Attn. Dr 
Bell Telephone Lab« 
Jerse 


ratone 





New Management Tool 








OR shows how the different problems tie in 


Refining Can Use Operations Research 


® Want to achieve optimum operations? 
® What factors influence the operations? 
® Which factors are the most important? 


Arthur A. Brown 


\ NUMBER ot 


compan have tound it 


petroleum re 


hning 
profitable 


daurin the past Tey 


cars to broaden 
research activities into the field 
operation res arch lo cite two 
ump Standard Oil Company of 
Ohio has 


up in operation 


search component in its manufactur 


department and Humble Oil & tio Het 
Refinin Compan ha publi hed 


Cognizin 


a2 1 between differes 
a vadening the lramewe 


operat on re earch tn Olution must bye 


that thi 


itimatel Dp 


tudi 
Phe name operation rest ch’ 
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a label which covers a wide 


iiety ol vhen the element 


Stigation ana In the 


KOOWT 
particular points for in indust operation 
a number lig. method research covet the material 
Almost al t al ot the 


prob through an industr 





Refining Can Use Operations Research .. . 





In a research-based attack on 


parte ular Ope rating proble m, the em 


phasis 1s on understanding ho the 


operavion re pond Lo i ariet ol 


tunull. In an inventory control prob 


lem lor ¢ Kamipale an operation re 


earch team vould 


the Ope rating que i} How 
hould inventories be 


ol iuse and effect 


tion 
How 


turing cost ind ethics 


Into que 
i 
uch a 
rian ac 
he allected b the Zt nd mi 
‘ Hlow Can 


chedul bye 


entori produce 
iffected hy mven 
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ibilit to service customer order 
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position 
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hat mechanism 
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Mor 
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observa 
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Impression ind Opinion 
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phy icists to describe the ma 


lov ol thom Lhe ! 


useful similarities in apparently dif 


ferent ituation the cre: \ step 
in Operation reese inch ‘ ! ans 


crentihe undertaking 


Two separate areas «/ 


t\ pu ills are 


tua 
con ile red mh ain opera 
ram which i 


Lions rese inch pros pon 


sored by, and carried out in the in 


terests of refinery executive 
@ ‘The first i 


ter-re lationship 


concerned with the in 

among operating 

units of the refinery and with refin 

ery practices a they affect internal 
CCOMOTHICS 

* Lh with rf 


to other 


second is concerned 


lationship of the refinery 


components of the company 
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lal proble I) 


the ame gem 

the he t 
and how 
facilitse ma 


xpand oper: 


the lrarne 
usually the protita 
compan a a whole 


the use of thi fr 
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hich constitute the most 
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irch 


ector ol the 


Opt ra 
problem 
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number of 
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both ‘ 
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Allow 
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Further 


working 
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Questions such as these concern 


the specifi ition of tacilitse is dete! tems and 
mined by the relationship between 


the refinery and the operations whi h 


precede and follow it. Other ques- 7 ! Meet 
tions concern the refinery as a unit h 

the 
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of the optumum use of refinery fae ili- : Author 


te to meet a iven set ol require 


in itself. ‘There will be the question 


ment those which may be cenerated 
by the market or those set by crude 
uppl 

The theory of ARTHUR A. BROWN 
has been applied wit ucct 
to the solution of the question of op 
tumum use of refinery facilities. Typ 


cal the linear programming proce 


dure results in a specification of 
finished product quantities and of 
throughput ind recycle ite But al 
thou h ub t intial prog 
maadt throu h 
theor 
done in 

Linear 

nstance ol 
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condition 
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Triuiiyi pro 
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FIGURE 1—Variations occur even on repeated 
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How Reliable Are Lab Analyses? 


Better control of an operation requires better information concerning the 
products of that operation. 


John T. Walter 
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FIGURE 2—When ranges exceed the control limit, the reason usually 
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Petrochemicals in 
Synthetic Fibers 


Acetylene 
Acrylonitrile 
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FIGURE 1 


Thomas C. Ponder and J. J. McKetta 
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FIGURE 3—Petrochemical requirements for rayon (viscose and acetate) 


servative 90 million pounds per year 
the fiber consumption by 1965 should 
increase to approximately 7.6 billion 
pounds per year and by 1975 to 
about 8.7 billion pounds 


The 


petrochemic al industry are the man 


fibers of most interest to the 


made non-cellulosic synthetic fibers 


(he distribution of fibers in the U.S 
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Man-made 5 


Man-made 
distribution 
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Non-cellulost 6% 
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The origin of the various non-cel- 


lulosic fibers, aromatic and non-aro 


matic, is classified as follows 


Not of Aromatic origin 
Orlon (acrylic fiber 
Acrilan 
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Saran 
\ cara 


Glass 


acrylic fiber 
vinyl fiber) 
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Of Aromatic origin 
Nylon 66 
Nylon 6b 
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man-made fibers, they re 
quire far less petrochemicals for their 
raw materials It is estimated that 
about 
1975 


If a 70 percent production of viscose 
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FIGURE 4—Total petrochemical requirements for synthetic fibers and plant investments required 
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Featuring one-piece construction, 
this flexible shape-retaining insulation 
cuts labor costs to almost one-third 
The men just spead the tube open 
drop it onto the pipe and snap it’s 
closed. A two-man crew can apply 
the insulation and “cinch” it into 


place with wire binders 


Extremely light six-foot sections 
mean easy, rapid installation, Glass 
fiber construction reduces insulation 
re placeme nt parti ularly when in 


service in areas of extreme dampnes 


or where the corrosive properties ol 


salt water are in evidence 


A minimum life of 20 years is 
expected for this installation. When 
repairs or tie-ins are required on the 
line, the one piece sections can be 
removed without breakage or adhe1 
ing to the pipe This means that the 
same piece ol insulation may be re 


applied 
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FIGURE 1—Critical pressure and temperature for some light 


hydrocarbons 


For complex mixtures. . . 
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Test of the Redlich-Kwong equation of state 


There's a Limit to Use of Equations of State 


In view of the extensive use of the mixture rules of equations of state, and 
the use of correlating factors such as the molal average boiling point, it is necessary that 
you be careful of the limitations. 


Lawrence N. Canjar 


IN RECEN' 


attention has 


YEARS « 


bee n 


onside rable 
focused on the 
problem of estimating thermodynamic 
properties of complex mixtures. A 
1936, Kay’® 


ipply the ve neralized compre sibility 


early as attempted to 
factor chart to hydrocarbon mixture 
ind later, Su, Huang Chane" 


work to mixtures 


and 
extended his con 


taining non-hydrocarbons. These in 


vestigators were successful in predic t- 
ing mixture compressibilities by us¢ 


of pseudo-critical properties which 


effect mixture rules to be 


with the 


were in 
generalized 
bility factor plot Later 
Watson’ and Joffe® applied the Kay 


pseudo-critical concept to the prob 


used compres l 


Gamson 


lem of predicting fugaciti 
Other 


suggested ( hang S$ in the original mix- 


in tas 


mixtures investigators have 


ture rules proposed by Kay The most 


recent change is that of Redlich and 


Kwong" 


eralized equation of state to be used 


who also developed a gen- 
with their mixture rules 
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It is not suggested here that the use of mixture rules be abandoned 
On the contrary they are invalid at times only because of their simplicity. 
To propose a more correct set of rules would involve increased complexity 
to the point where they would no longer be of practical use to design en 
gineers. However in purely scientific work, such as analyzing experimental 
vapor-liquid equilibrium data, they should be used only with great caution. 
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use of the molal average boiling point 
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FIGURE 3—Relation of A.'” and C."” to B, 


and correlating factors such as_ the 
molal average boiling point it is quite 
that 


Herein lies the purpos 


appropriate their limitations be 
pointed out 


of this article 


Kay’s Pseudo-critical Concept 
In order to understand the nature of 


different mixture rules more clearly 


the simplest will be discussed first 
These are the pseudo-critical temper 
ature and pseudo-critical pressure 
which were first proposed by Kay” to 
be used in conjunction with the gen 
eralized compressibility factor 
Since it had that 


pressibility factor Z was a function of 


plot 


been found com- 


reduced pressure, Pr, and reduced 


temperature, 7'r, for pure components, 
Kay 


Same 


made an attempt to use these 


functions to describe mixture 


behavior The problem reduc ed itself 


to the proper selection of critical pres 
sure and critical temperature for mix- 


tures to be used in the definition of 


reduced temperature and reduced 


Kay had 
LiS¢ ol 


fined by 


reasonable success with the 


pseudo-critical constants de 


However 


primarily with binary mixtures 


equations 2 were tested 


lo illustrate immediately the limi 


tation of the Kay pse udo-critical con 
tants as 


mixture rules it is necessary 


to refer to Figure | which is a plot of 


critical pre 


critical 
the light hydro 
that all the 
with the exception of methane 


This 


means that the critical pressure can be 


sure versus tem 


perature ol some of 
carbon It will be noted 
point 


fall roughly about a straight line 


approximately given by the equation 
P a BY (3 
Multiply equation (3 


by yi the mol 


fraction of component i in a given 
mixture and equation is obtained 

yiPe, yia-+- By, ! 
An equation relating pseudo-critical 
pressure to pseudo-critical tempera- 


ture can be obtained by summing 


over-all components 
~yiPe, 


ga. 
or P a-+- BT 


' x mix 


ay, sz y,'1 


It should be noted that the same 


equation relates the pseudo-critical 
pressures to pseudo-critical tempera 
tures of mixtures and criti al pressures 


to critical temperatures of pure com- 
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ponents. Or, in other words, if the 
pseudo-critical temperature of a mix- 
ture should equal the critical temper- 
ature ol a then the 


pseudo-critical pressure of the mixture 


pure component 


must of necessity equal the critical 
pressure of that 


nent Lhe 


Sane pure compo- 


conclusion is of no consé 


quence ase of binary mixtures 


but in ternary systems it is all impor 


tant. In any there is 


critical 


ternary system 


always component whose 


temperature and critical pressure each 


lie between the critical temperature 
and critical pressures of the other two 


There 


numbe r ol 


components xists therefore an 


infinite mixtures in which 
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FIGURE 4—Relation of b'* and ='” to B 
the pseudo-critical pressure and the 
pseudo-critical temperature of — the 
critical tem 
of the 


therefore the 


mixture are equal to the 


perature and critical pressure 


And 


pressure volume-temperature relation 


pure component 
ships of these mixtures as predicted by 
the generalized compressibility factor 
Kay's 


will he 


and pseudo-critical constants 


identical with those of the 
pure component 

Io understand the significance of 
this situation consider a ternary sys 
tem composed of components A, B, 
and ( Let A and ( 


properties such that the pseudo-criti- 


have critical 
cal pressure and pseudo-critical tem 
perature of a given binary mixture of 
A and C are equal to the critical pres 
sure and critical temperature, respec- 
tively, of component B. Then if Kay’s 
pseudo-critical constants are used with 
generalized compressibility factor, +a 
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FIGURE 5—Relation of 


and a’ to B 


ternary mixture of B and the given 
binary A-C will be calculated to have 
the same specific volume for all con 
centrations of B and consequently CX- 
change on 


hibit no volume 


mixing 
he partial molal volume of B will 
equal the specific volume of B at all 
concentrations of B from 0 to 100 per 
cent as long as B is being mixed with 
In light of the 
fact that binary mixtures of B-A and 
B-C’ exhibit 


ing it 


the given binary A-( 


volume changes of mix 
that the 


cribed aboi ¢ U ill not 


highly improbabl 


ternary de also 


j 
exhibit a volume change on 


miixin 


In a quaternary system there exists 


an infinite number of ternary mix 
tures that have pseudo-critical prop 
erties which are equal to the critical 
properties of two of the components 


In each of these Kay's 


pseudo critical concept would pre dict 


Situations 
that the partial volumes are equal to 
speci volumes for these component 

li w on the basis of this highly im 
probable conclusion that the 


rule known a pseudo-critical lem per 


mixture 


allure and p eudo critical pre ule ar 


be said to be invalid 


Redlich-Kwong Equation of 
State — [his 


u ed to demonstrate the 


same principle can_ be 
invalidity of 
other mixture rules proposed for other 
Redlich'' in tryin 


on the work of 


equations ot state 


to Inprove 


oped an equation of 


R 


The 


gested for 


following rules have been 


mixtures 


b 


It the 


tional to J P is a linear 


quantity which is propor 


fur 


tion olf b which is proportional to 


Wi 


in equations (3 | 


then by the procedure used 
and ) there 
must exist an infinite number of mix 
tures In tenary or more complex 

tems whose volume 


pressure tempera 


ture relationships are identical to 
those of one of the pure component 
comprising a mixture. Figure 
that ‘I P 18 


function of (P,/'] 


2 show 
line al 
Therefore the 


State 


roughly a 


Redlich equation ol 


and corre 


sponding mixture rules also fail to 


describe the he havior ol mixture 


more complicated than a binary 


Benedict-Webb-Rubin Equation 
of State 


of state are 


When empirical equation 
considered the ituation 


is much the there are a 


same except 
number of 


sider. ‘The 


equation of 


large! constants to con 


Webb 
1s probably the 


Benedict Rubin 
State 
most compli ated equation deve loped 


to date. It is pre 


ented here in the 


virial form 


RTd ( BoR' 
bRI 


cd 
I 


muxture rule gested by Bene 


It should be 


here do not have a 


noted that the constan 
given unique s¢ 
of values for an en compound but 


that an infinite number of combin 


tions exist For the purpose of th 
demonstration only the original cor 
ilculated b 5 liet 


I] bee I 


Following the sam 
before il 


ant a 
: n ] 
consiaerec 


the Benedict-Webb-Rubin equa 
also tail to describe the 


pre volun temperature 


ot state 
relation 
ships of mix complicated 


than how 


yroperth 
ponent rh the 
tant 
tral relationship 

ilidate the 


however, I 


changed is does not in 
hie It 


predict the 


conciusion arawn 


the altered constant Arnie 


pressure-volume-temperature relation 


hip ol mixture is those plotted n 
Figure ». 4. 5 and 6, then it is not 
follow 


other 


import int that they do not 


lineal 


relation hip vith each 


ince it ha ilread been demon 


trated that 


the predicted muixture 


behavior is incorrect. If the altered 


constants give different results for mis 


ture behavior then there omething 


more fundamentally incorrect about 


the mixture rule As a matter ol 


fact. the flexibilit ol the constant 


trengthens the ingument pre ented 


against the aliciit ol rule 


that all ol 


imultaneousl ite 


rixture 


Benedict point out 


constant mia bye 


usted b is much as 9 percent and 


till retain the fit of the equation to 


experimental data. If this is true the 


point in Figure ) } » and 


undoubted] by idjusted t 
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FIGURE 6—Relation of « to B 
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linear relationship better than they 


do now 


MABP Concept |: i 
to also examine the concept of molal 


interesting 


AvVCTAVvt boiling point ce fined by 
equation [ 1] 

MABP P Bb 1] 
If each of the 
above are plotted against normal boil 
light 
linear relationship 
Vhis 3 


critical te mperature and critical pre: 


constants discussed 


ing point for hydrocarbon 
vould be observed 
in each case also true of the 
ure, Figure 7 is a tv pical plot using 


Webb 


lant a as an ¢ 


the Benedict Rubin equation 
| 


Con xample Becau ( 
of these linear relation hip it can be 
ternal 


concluded that mixtures of 


and more complicated tem vhose 


MABP i: 


pot ol an 


equal to the normal boiling 
component in the mi 
ture will have the Arne 


pre ure 


volume temperature relation hip a 
component For the 
follow that 


point fails 


that of the pure 


ame reason as before, it 


the molal average boiling 


lor a given component it Can be easily 


hown that the activity coefficient is 
equal to one and the partial molal en 
thalpy is equal to pure component 


L nthalpy 


RT |r 


Equation and 
standard texts on 


Activity 


here as the 


found in most 


thermodynamic coefficient 


is delined ratio of the 


lugacity Ol a component in a mixture 


to the fugacity of the pure compo 


nent at the temperature and pressure 
of the 
of the 

Equation 12 


molal 


volume at all pressure the 


mixture times the mol fraction 


component in the mixture 


indicate that when the 


volume is equal to the 


pe rtial 
pecitn 
activit coefficient must b equal to 
units If this 3 


then the 


also the case for all 
temperature partial molal 
enthalpy must be equal to the specifi 
component by 


enthalpy of the pure 


equation 14 
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NORMAL BOILING PO'NT 
Effect of normal boiling point on a 


FIGURE 7 


is a correlating factor for multicom 


pon nt mixture 


Func- 


inade 


Other 
tions —Having « 


quacy ol ture 


Thermodynamic 
tablished the 


min rule to predict 


volumetric behavior of multi oOmpo 


nent mixtures it is interesting to set 


how derived thermodynamic proper 
ties such as enthalpy and activity co 
kor those 


which the partial molal 


efficients are thus affected 
mixtures in 


volumes are equal to specific volumes 
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7 3 


°F xio-® 


which are 
valid, then 
be have 
Lhe 


Sut h be har OT 


If the mixture rule 


being discussed here were 


a trace compone nt could 


ideally in a ternary mixture only 


requirement tor would 


be that the 


component distribute 


themselve in uch a way that the 
MABP of th 
normal boiling point ol the trace com 


That 


has been recoenized by 


mixture is equal to the 


ponent this is not reasonabl 


Benedict and 


Rubin themselves.? According to their 


equations lor determining activity cc 
efficients in ternary mixtures it is ob- 


that the 


‘ 


vious activity coefficient of 
a component is equal to unity at con- 
centrations other than 100 percent 
only in rare and special Cases 

The correct use of the Benedict 


Webb Friend or De 


Priester’ fugacity correlation involves 


Rubin and 


the calculation of activity coefficients 


for pairs of binaries and averaging 
according to the distribution of 


in the [his 


into ac 


the Sf 
mixture 
take 
and higher interaction 
but more than the 
use of the simple MABP mixture rule 
Of course this procedure loses a great 
ad\ M ABP con- 
cept gives to the design engineers, In 
MABP to characterize a mix 
it 1 not nec al to know the 
ich 
modified use 
her 


concentration be 


the component 


procedure would not 


count ternal 


would hye correct 


antage that the use of 
using 
ture 
ntrations of « individual 


he 


uvveste d 


conce 
component of these 
correlation 


that these 


rt quire 
known 


beforehand and therefore leads t 


complicated trial and error proc 
dures 
Nomenclature 
normal boiling point 
density 
fugacity of pure 


component 


fugacity of component in mi 


pecif enthalpy 


H partial molal enthalpy 
1 ibscript referring in th compe 
nent 
MABP molal average boiling point 
~yiB 
pressure 
critical pressure 
reduced pressure P/P 
is Constant 
temperature 
critical 


reduced te mperature 


temperature 
specific volume 
partial molal volu 


mole fraction 


I 
ctivity coefficient ) 
I 


LITERATURE CITI 
A. and Stockma 
Ch tr 


D 
Ww. H 





total Capacity Of a refinery lectrical 

system, startin of that motor may 

readily produce excessive and trou 

blesome voltage drop in the supp 

and plant systems. This pape cle 

voted to a discussion of the problem: 

which arise ro i resulting un 

| | | | | | ol { oltag condition Sonn 
Motor At 85 % solutions which have been employe 
Voltage ecg: htc on en 


Acceleration of the Driven Ma- 
chine \ look must alwa be taker 


Motor At Rated | dyad 
Voltage “su 


Or 


( mplihes 


Speed — % Synchronous Speed 


hin NS ER ee 
fe 20 40 60 80 100120140 I60 180200 220 


Torque — % Full Load Torque 


torque ove 


driven machine the more rapid 
FIGURE 1—Comparative speed-torque characteristics for a typical centrifugal machine load and be the 


acceleration ctual icelerat 
an induction rotor at rated voltage and 85 per cent voltage 


in time can he 
pecihe et of condition ) using 
method described in Appendix 
| pical orque requirement ol 
Know Your Motor inery-type pumps and comp 


ire Outlined in Append I] 


In ordinal 
rf 


Starting Problems ng torgu 


Here is help on some of the problems in 


system where most of the load is in a few large machines. 


re 


Lee B. Eddy 
REFINERIES IN 

nave installed new 

vhich require lar 


pump 


remainin 
total a mere few hundred hor 
el Catalytic relorming 


J 7 S ) 
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xamined The 


illustrate 


chine must be (-t 


dash-line curve in Figure | 


the serious effect 85 percent of rated 


voltaue produce on motor 
Figure | will accel 
ate uccessfull but will 


half 


peed hecause ol the 


torque 
The machine of 
require 
er two and one long 


to reach full 


tire a 


reduced net accelerating torque avail 


able, Prudence requires the designer 


to leave reasonable margin of safety 


between the curves representing the 


torque characteristics of the motor 


and driven machine lor msurance 
avainst unusual conditions or inexact 


issurniption 


Limitations of the Electrical 
Supply System == Most 


and maller one 


refineries 
particulars the 
purchase their electri from 


low al 


te frequently 


energy 
utili 
which 


tem, oT 


powe! companies I he ( 
limit the kva 
may be drawn from their 
load may 


When 


trictions, the de 


the length of time a heavy 


remain on the tem, or both 


faced 


igner of the 


with the c re 


refinery electrical 


tem must weigh the relative necessi 


ties, advantages. and disadvantages ol 
the following methods for meeting the 
a low start 


upply system limitations 


ine kva motor, various forms ol re 


duced-voltage starting, and additional 
unloading of the driven machine 


ways be 


methods, however, must al 


considered in view of the 


starting torque requirements of the 


pump or compressor, ‘The use of large 


wound-rotor motors, which is one 


combined solution to the above prob 
avoided in. refineries 


lems, | usually 


because of their expense, complica 


tion, and potential explosion hazard 
Also the 


machine 1s 


that ol 


efficiency of a wound-rotor 


usually slightly less than 


a comparable squirrel-cage 


motor 


In most refinery applications 


large motor is started very infre 


quently, and a power company will 


often recognize this ope rational condi 
tion by relaxing their standard regu 
lations against high values or duration 


ot starting current 


Reduced volta re tarting 1 the most 


obvious method of lowering the start 


ing kva drawn by a motor Lhe neces 


sary equipment is expensive howevet 


and the lowered voltage at the motor 


terminals results in markedly de 
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FIGURE 2—Torque-flow characteristics for typical refinery pumps operating at rated speed 


creased toratte capabilitie s and longer 
Where 


ential 


iccelerating tune limited 


starting + A is es and acceler 


iting torque 4 a critical factor, trans 


lormier-type reduced voltage starting 


is preterred to reactor-type starting 


since the resulting torque for a given 


decrease in line starting current 


considerably reatey 


In an area where power company 


lumitations are tringent, and 


lation where ¢ OMmparatly 


farting torque 1s required by 


lriven machine, the combination 


reduced-voltage tarting equipment 


and a hivh-torque motor may be nee 


essary. In general, however, large 


hioh torque motors are not preferred 


for refinery service because this type 


of machine has a lowe 


that of 


fliciency than 


comp irably 


rated norm il 


torque motors In a machine used for 


round-the-clock service, a small varia 
tion in efficiency can rey s t a sub 
tantial difference the yearly powet 
change in effi 


S000 horse 


bill. For example i 


ciency Of one percent in a 


may al the year 


1600 dollars 


r motor 
wer cost by as much a 
Low Voltage Effects on Plant 
Electrical Equipment 
the Accelerating Motor and Con- 
trol -Larg: 


Heating in 


motors which drive cen 


tritugal machines may require an ex 


long 


peed compre SOr ut 


ceptionall iccelerating tume \ 


high 
motor, tor 
high 


full peed will not be achie 


ired to a 
instance can have uch a 


value of effective inertia that 


ed for ome 


minute or Tore following enerTeliza 


tion Because long accelerating times 


may cause thermal distress in an a- 


motor these application should al 


wa be checked with the equipment 


manulacturer 

hy total heat 
i motor 
bh low 


sulting extension of 


ene! 

during starting, 1s incre; 
terminal voltage ind the re 
uccelerating time 
In extreme case i high-starting 


torque motor to horten the 


iting tine or a machine 
ordinat thermal capacit 
required 

reactors 
employed reduced oltave tart 
be the rmally de 


xtended 


equipment must 
signed tor iccelerating 


times tallations where 
low and the 


high 


starting nertia 


of the rotating mass 1 
Effect on a Magnetic Starter Used 

to Control the Accelerating Motor 

Where a magnetic 


tarter used 


control i whose tartin cul 


motor 
rent materially reduce the plant 
ue the tarter Mma 


mcur Cxce 


ition, Th 





damage is caused by the starter coil 
being supplied with insufficient volt- 
to hold the main contacts closed 


ave 


while starting current is flowing 


through them. As a result the starter 
opens and recloses several times dur- 
ing the accelerating period, thereby 
burning the starter contacts and pro 
ducing violent voltage fluctuations in 
the plant electrical system 

In such installations, where the 
starting voltage may drop to 85 per- 
ol 
ing coil supplied with current from a 
hold the 
contacts closed.* Another 


cent normal or less, a d-c operat 


rectuiher will usually main 


solution to 


this problem is the use of an a-c op- 


erating coil rated at the startine volt 


age and a resistor which is connected 
in series with the coil when the plant 


voltage has returned to normal 


Effect on Other Magnetic Starters 
If a lares 
nected to an exceptionally 


is started when con 
high- 


control cil 


moto! 


impedance system, or if 


cults or power feeders are very long 


several or all of the smaller motors in 
a plant may stop because low voltage 
their the 
solution 
ol 


apparatus to reduce the starting kva 


coils has caused 
The 


ol this problem requires the 


on Starte! 


main contacts to open 


usc 


as previously outlined, or a decrease 
in the impedance of power and con 


trol circuits. A long control circuit 


whose impedance is largely reactive 


starter coil with one 


may benefited by replacing the 


of a lower volt 
age rating by low-burden 


or using a 


inte rposing rt lay 


When the 


terminals of an 


Effect on Other Motors 
voltage changes at the 
operating motor, the current varies 
in inverse proportion in order to main 
This 


low 


tain a constant powe! output 


high current which results from 
terminal voltage, if persisting for very 
in 


this 


long, or repeatedly, can produce 
Also 


higher current flow aggravates the 


jurious heating in a motor 


general voltage condition, during the 
starting of a large motor, by causing 
greater drop in the power conductors 
In extreme cases, terminal voltage at 


be 


is exceeded 


an operating motor may so low 


that breakdown torqus 


and the machine will stall. Standard 


methods of reducing the severity and 


duration of starting kva, and of re- 


ducing voltage drop in the plant sys- 


tem. will alleviate these conditions 
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Failures 
supply is of 
highh 


this rea 


Momentary Power 
the 


Continuity ol powe! 


paramount impor tance toa 


For 
great emphasis is placed on the use 
ol the 
upply line and upon the installation 
ol 


automat 


electrihed refinery 


on 


reclosing circuit breakers on 
feede rs equipped with 


With 


the aid of such apparatus, most powe1 


alternate 
switching « quipment 


be limited to a duration 


lees 
be 


momentary 


failures can 
Considera 
the 


few seconds 


should 
effect of even a 
the 


ol a ol 


tion always viven to 


outave on 


motor-driven equipment so that 


process disturbance will be mint 


mized 


Lo 
will 


to a 


ol volt 


u ually 


Machine Unloading 


age for a few seconds 


slow a loaded iat hine 


peed 


which reacceleration involve 


the 


from 


most of same problems as when 


starting from standstill. Deceleration 


during a momentary failure is even 


greater if the electrical outage j 


duced by a fault 


pro 


line into which the 


plant motors acting as generator 


feed current.’ In order for a motor 


to successfully reaccelerate following 


a momentary failure of either type, i 


is often necessary to automatically 


control the loading of the driven ma 


chine in the following way: 


Reciprocating compressors in an 


open fluid system, such as a gas con 


centration unit normally 
loaded by 


the 


are 
the 
ha 


un 
alves 


full 


lifting suction 


until machine regained 


speed 


Reciprocating compressors in a 


hy 


i catalytu 
lac k 


equiprine nt 


closed fluid system, such as 
auto 


Since 


relorming unit, Trequenth 


matic unloading 


flow ot sore recye le VAS IS 


continued 


very desirable tor process reasons, at 


machine of seve 


Chery lze d 


least on 
lel should be re 


follow Wie a 


ral in paral 
immediately 


momentary power failure 


( the compres ed a flow in 


the 


AacTO cree 


ca loop ure 


drop of pres 


differential rocating 


reci 


compre ol will ’ | ist the 


torque requirement to a tlue which 


fully iccelerated by the 


Lh 


unloaded m 


can be ucct 


motor arivel other machine 


may then be inually ma 


restarted b 
An 


blower in a 


Ope ratol 


electric moto 1 mn main a 


fluid cracking 


unit is normallh equipped vith either 


throttlin alve inlet 


hor 


a uction ol 


rude flow 


W he n 


a momentars 


Valie inh all 


a blower slows in peed during 


failure, the 
will call for 
artificiall 


will 


powe! pero 


mstrument 


flow 


iANTNUI 


ull unle controlled 


in Orne and thu sub 


the 


blowe I 


Hianhet 
to the 


full 


ject motor lerating 


acct 


under load when voltage 


l restored 
may be 
the flow 


pal 


lo avoid this condition it 


loch 
that 


necessary to te mporarily 


control in a will 


position 


unload the blower and 


ful 


permit 


succe reacceleration In order to 


prevent a sudden disturbance to the 


the control j re 


thi 


the 


process unit when 
normal 
hould be 
of the 


he 


turned to operation 


return iced undet 


p! 


ciscretion operator © that the 


transition ma eflected graduall 


Many 


the 


Simultaneous Restarting of 
Motors 


tor 


Equipping many ot mo 


in a refinery with undervoltage 


time-delay control which permit au 


tomatic restarting following a me 


mentary outage is COMMON practice 


Such howeves 


ci 


ia 


nowaday 
the 


ed thu 


prac tice 


makes low voltage conditions 


cu far, in regard to one 


chine, even 


When half 


drawing 


more severe and comple 


the motor ina plant are 


starting current at the are 


he aq 
which 


and contactor 


condition Ca 


Motor 


tire voltage 
nightmare 


ful 


whic h rt pt atedly Ope ri and ‘ lo ‘ 


engines r’s 
fail to accelerate 
ia 


combine to throw ar ¢ le tri al term 


into chao 
Any multiple applic ition of time 


should be give 


delay control 
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ful engineering analysis which in 
cludes consideration of the maximum 
duration of an outage, system imped 
of deceleration for the 


the self 


characteristics of 


ance, the rate 


everal machines, and 
rvenererated voltae 
the plant motors when de-energized 


Normally 


most 


minimum of the 
should be 


equipped with time-delay devices. If 


only a 
essential drives 
continued operation ol many motor 


is Imperative for proces stability, s¢ 
quential restarting of motors can be 
through the 


arranged use ol special 


control 


Surge Currents Upon Reenergiza- 


tion —If the powel supply to a refin 


and immediately 


before the 


ery is deenergized 


reenergized residual volt 


age generated by the plant machines 
has decayed to a comparatively low 


value, the plant motors may be sub 


jected to excessive surge currents. I 


the residual plant voltage is high and 
with 


at an unfavorable phase angle 


respect to the supply system voltage 


at the instant of reconnection. the 
first 


10 to 15 times full load 


plant motors may experience a 
cycle surge of 
current 

this magnitude 


A current flow of 


can theoretically overstress the m«e 

chanical bracing of the windings, ex 
ceed the sheer limits of a motor shaft 
and damage couplings and connected 
gear units, Mechanical torque effects 
are particularly hazardous when a 
motor is connected to a high inertia 
load such as a high speed centrifugal 
compressor, Surge currents and their 


effects are aggravated if large banks 
ol capac itors are connected in paral 
lel with the they 
to maintain the generated voltage at 


al high 


tions, at a 


motors, since tend 
condi 


than the 


level and, under some 
level greate1 


motor rating 


Existing literature is remarkably 


lacking in records of machine dam 


age attributable to surge currents 
a cautious system designer 


thei 


However 


should not ignore theoretical 
effects merely because experience to 
date has not substantiated the calcu 
lated possibilities. Many authors feel 
that reenergization should be delayed 
until residual voltage has decayed to 
25 percent of normal ' In a typi 
cal refinery containing one or several 
large motors, the necessary delay is 
in the order of one second or longe 


Unfortunately a purposely introduced 
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time delay permits machines to decel- 
erate to a lower speed and accentu- 
ates the problems associated with 


automatic restarting 


Conclusion—Modern innovations 
in the petroleum refining process in- 
dustry have created cogent problems 
for the electrical engineer. The use of 
proportionally large a-c motors com- 
pells the system designer to make a 
careful study of the many factors in- 
volved in the starting and control of 
these machines 
sented at the 


rile al ( 


[his paper was pre- 
AIEE Petroleum Tech 


onference, Sept. 12, 1955, 


Houston 
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APPENDIX I 
CALCULATING 
ACCELERATION TIME 


lime to accelerate any machine 
WK N 
ly | 10g » Where 
lime in seconds 
Moment of inertia of the 
complete 


rotating body, in 


pound feet squared 
Final 


per minute 


speed, in revolutions 
Initial speed, in revolutions 
per minute 

capability of the 
, In pound feet 
required by the 
machine 9 


Dorque 
driver 
Porque 
driven 

rect 
Since both the torque capability 
of an and the 


most loads is 


in pound 


induction motor 


torque requirement ol 
not constant with changes in speed, 
a step-by-step solution is usually the 
simple method of 
small increments of 


change and 


most cak ulation, 


USINEK speed 
iverage values of net 
iccelerating torque over each speed 
ranue 

In an application where the 
lriver and load operate at different 
speeds, the WK’ of the 
transferred to its equivalent at the 
haft The WK’ of a high 
peed machine appears greater to the 
halt by 
the square of the speed ratio 


The above 


used to determine 


load must be 
motor 


low speed i factor equal to 


equation may also be 
decelerating char 
acteristics when a motor 
de-energized. The 


is merely replacec 


is suddenly 
valu Is I 

by l Whe n con 
sidering deceleration during a heavy 
fault, an additional value of 
must be 


] 


torque 
added which represents the 
power fed by the into the 
fault 


motor 


APPENDIX II 
SPEED TORQUE 
CHARACTERISTICS OF 
COMMON REFINERY PUMPS 
AND COMPRESSORS 

Centrifugal Pumps 
The torque required by a centrif 
ugal pump operating at no-flow con 





ditions, or 
largely of friction loss, 
proximately as the square of th 
Normally 10 to 20 percent of 
full-load torque is required to break 
a pump from standstill 

illustrates the 
teristics of 


operating 


into a system composed 


Varics ap 
speed 


away Figure 


torque-flow ¢ harac 


refinery 
at full sper d 


common pumps 


Centrifugal Compressors 

The torque required by a centrif 
ugal compressor 
mately as the 
any fixed fluid system. By 
throttling, the torque at full 
in normally be reduced to as low 


full-load 


torque on a radial-flow machine 


Varies approxi 


square 


ot speed {or 
5 suction 
speed 


as 20 or 0) percent of 


Reciprocating Pumps 


The iverage torque required by 
pump is directly 
proportional to the differential pres 


sure, regardle 


areciprocating 


ss ol pump speed The 


instantaneous j 


torque required 


value in mid-stroke 
than 
required, by a 
depending 
pump I 


reaches a pe ik 
which is greater the average 
torque percentage 


which Varies 


upon the 


type of nloading during 


starting 1s usually accomplished by 
which di 


back to 
thus ke eping the 


means ol 
rect the pump 
the suction line, 


a bypass valve 
discharge 
average torque to less than 40 per 


cent ol full load to torq if 


Reciprocating Compressors 

Motor-driven 
pressors art 
less than 40 percent ol 
torque, during the starting 
by means of 


reciprocating com 
normally unloaded to 
full-load 
period, 
lifters or 
piping 


average 


suction valve 

connections in the 
unloading, the 
required varies in a complex 
with 


by pass 
Without 
torque 
changes in the 


fashion com 


pression ratio, suction pressure, and 
gas composition The ratio of pez 


instantaneous torque to avcrage 
depending upon the 
and the type of 
alculation of the 


required by a 


torque Varies 
compression ratio 
compressor ( 
torque reciprocating 
compressor under various conditions 


is beyond the scope of this paper 
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NOMOGRAMS .... Make Your Own 


Part 1. How to prepare various types of scales 


Part 2. Laying out the nomogram 


Part 3. How to prepare different types of nomograms 


Part 4. How to handle experimental data directly 


Francis W. Winn 
rac tionation Research In 


California 


Alhambra 


The Construction of a Nomogram 
with a Center Z-Scale. The procedur 
for constructing a nomogram with a 
center Z-scale from a linear coordi 
nate plot is as follows 

1) Draw 
height to that available for the nomo- 


this 


a straight line equal in 


gram, Graduate and calibrate 
line with the Y-scale 

2) Draw another straight line 
equal in length and parallel to the 
first and separated to the left o1 
right 


available for 


by a distance equal to the base 
the nomogram. Gradu- 
with the X-scale 
direction relative 
that a 


ate and calibrate 
being sure that the 


Y-scale 


will be 


to the is such center 


7-scalk X and 


Y of the same direction if the slopes 


obtained, i.e.. 












































FIGURE 5a—Coordinate plot 
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of the coordinate Z-lines are negative 
and vice 

}) Locate the Z-scal 
method of 
lines 


versa 
stem by the 
intersecting construction 


through sets of coordinates of 
values of Z 


range of values to be 


throughout the 
Gradu 
ate the Z-s« ale by projecting from a 


sey eral 


covered 


smoothing plot 
t) Add the 


indicate the 


proper legend to all 


scales title of the nomo 


vrai and show the equation of the 
relation if available 
Examples 
Example 1. Figure 5a is a plot of a 
family of parallel line 


hay Inv’ a posi 


ordinate and abscissa 


tive slope, ‘The 


are arithmetic, i.e., parallel and uni 


formly spaced Transform the 


plot 














FIGURE 5b—How to construct Z-scale stem 


K 


into a nomovram with the Z-scale be 


tween the X- and Y-scal 

Because the slop of the coordinate 
positive the X- and \¥ 
are laid out in opposite 
Dhese 
tions from arithmeti graph paper A 
point on the 7 located by the 
intersection olf two or sets of 
of the Z lines. ‘Two 
such sets for 7 64 ; 5. 65 
and (3.75, 2.75 1S Vv 
0.5 and(3)X ® 2.75, If de 
sired, thi point could be checked by 
anothe1 set ol 
zd toe Ihe 


graphi« Z point using tempor iry 


plot Is scales 
directions 
scales are graduated by projec 
cale j 
Tiere 


coordinates of one 


coordinate uch a 


location of this nomo 


truction lines, is shown on Figure 5b 


Also 


hown are the low ations olf sev 


Z 
(HIGH RANGE ) 
300 400 








RANGE 


FIGURE 5c—Graduation of the Z-scale using 


arithmetic graph paper 
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NOMOGRAMS .. . Make Your Own .. . preferred because of greater accuracy 


and ease of construction; hence the 





choice of graph paper which gives the 
least curvature in the projection step 


is the more desirable 


Fxample 2. Figure 6a is a log-log 
plot of a family of parallel lines hav- 
ing a negative slope Transform it 
into a nomogram with the Z-scal 


between the X- and Y-scales 


Since the slope of the paramete: 

the family of Z-lines) is negative 

the X- and Y-scales are laid out in 
200 400 600 i000 

the same direction. These scales are 


constructed by projections from loga 
FIGURE 5d—Graduation of the Z-Scale using logarithmic graph paper y | 
rithmic graph paper, ‘Temporary con- 
struction lines are again used to 
establish the Z-scale stem. By inspec 


eral additional Z-points. ‘The b ertical lines of the gr: aper ; 
i idditiona poin } u rtical lin 1e graph paper and shit sins atinllianiian tk dun Bette ap 


scripts 1, 2, and 3 above identify the the resulting points are circled. A line 
temporary construction — line on is drawn through the circled points 
Figure 5b I his line is curved because the gradu- 

A curve drawn through the variou ation of the Z-scale is not uniform 


tion of the Z-scal These steps are 
7-points is the Z-seale stem As ex However, it may be used to project . | 
indicated in Figure 6b 


pears to be uniform; hence arithmetic 
graph paper is used in the projection 


Ste p to establish the finished gradua 


plained before, the stem is straight the graduation marks back to the 
and parallel to the X- and Y-scal 7-scale as indicated in Figure 5c. A Example 3. The two preceding ex 


because it corre pond toa coordinate more accurate vraduation is obtained amples were for families ol parallel 


family of parallel lines by using an expanded plot for the lines and the corresponding nomo- 

A sheet of arithmetic graph paper lower values as illustrated grams consisted of three parallel] 
is attached to the board and the ver If a sheet of logarithmic graph — scales. Consider Figure 7a which is 
tical lines are calibrated for the range paper is used in place of the arith- a plot of a family of lines which 
of Z-values given in the coordinate metic graph paper the projected converge to the point (1,2). Each 


plot. The Z-points from the Z-seale points fall on a straight line as indi- Z-line is numbered with its slope 


stem are projected to corresponding cated in Figure 5d. Straight lines are Convert this figure to a nomogram 
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FIGURE 60 lay out Example 2 . . FIGURE 6b 
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FIGURE 7a How to layout Example 3 


with the Z-scale between the X 
Y-scales 
The X- 


in opposite 


and Y 


directions 


laid out 
the 
slopes of the parameter lines are all 
The Z-scale 


lo ated by finding 


s¢ ales are 
hec aust 
could be 


positive stem 


several nomo- 


graphic Z-points using temporary 
construction lines through sets of co 
ordinates of the 
Z-lines However. it is 


the Z-scale 


the parameter of coordinate Z-lines 


( oordinate 
that 


Various 
known 


stem is straight because 


converges to a point. Since the coordi 


nates of this point >. are com- 


mon to all of the individual lines of 


the parameter the Z-scale stem must 
fall on a line drawn between the X 
and Y-scales at X l and Y 2 
It is locate several 
Z-points on the Z-stem before the 
projection step can be used to gradu 
ate the Z-scale, The partially finished 
nomogram is shown in Figure 7b. It 
will be noted that Z 0 lies on the 
Y-scale and that 7 2 lies on the 
X-scale 
Geometric 


necessary to 


Transformation of a 
Rectilinear Plot into a Nomogram. 
Che 
structing a 
Z-scale 


censtruction ol a 


method just described for 


con 


nomogram with a center 


does not require the actual 


ordinate 


necessary to know 


linear ( 
plot it is only 
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FIGURE 7b 











that such a plot could be drawn u 


desired The following method doc 


require the preliminary construction 
of a linear coordinate plot It is pal 


ticularly useful for visualizing and 


sketching the basic form of a nomo 
vram 

The procedure consists of drawing 
coordi 


that it 


a straight diagonal across the 


nate plot in a manner such 


member of the ordinate 


Ihe 


with 


cuts each 


abscissa and parameter interse 


tions of the diagonal ordinaté 
are projected to a straight cale 
resulting in the Y-scale. The in 


with the 


line 
stem 
tersections of the diagonal 
another 
which is parallel 
resulting in the X-scale 


located by the 


abscissa projected to 


straight stem 
to the 


The Z 


method of 


stem 1s 
secting construction 
methods, ‘The 


with the 


inter 
othe I 
sections of the 


lines or by Mite! 
diagonal 


parameter lines are 


7-stem re 


projected ice) the 


ulting in graduation of the 


onnect the 


which « 


left hand corner of the 


The a agonal 
upper coord 
nate plot to the lower right hand Col 


ner will cut all members of each 
family for a parameter having a posi 
Likewise. the diagonal con 
lower left to the 


ill cut 


tive slope 
necting the 


night 


Upper I 


corne! all members of 


each tamily tor a parameter having 


a negative lope 
Example 4. Figure 6 illustrates thi 


procedure for a family of lines having 


a negative slope The diagonal is the 
dotted line. One 

how the Y-axis i 
tally 


the cal 


may readily visualize 


projec ted horizon 
traight line enting 


to the repre 


Likewise the vertical 


abscissa lines intersect the diagonal at 
point which ma be projected hori 
zontall to the X-scale Also 
the 7 located, the intersection 
of the Z-lines o1 
the coordinate plot may be projected 


to the Z-scale. Only the Z-line 


0 I, 2. and 5 may he projected a 


alter 
tem) 


diagonal with the 


these are the only one drawn on the 


coordinate plot It 3 necessary to 


attach another heet of 


graph paper 


to the board and use it as a projec 


tion intermediats 


plot bye bore the 
graduations of the Z-s« 
Thi tep 


placed latter 


rated 


Figure 7 ho the di 


whi h 


Hnomogvrait 


ion il 


is used to construct the 


corresponding to a parameter havin 

aA positive lope 

The Construction of a Nomogram 
X- or Y-Scale. In thi 


pe al Case ol i CoOoTau farmil oy 


parallel Z-line 


with a Center 
inate 
the construction 


center M- of 


nomo¢gram th i 
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STEP (3) 


gSTEP(7) 


R210 


}/ 
TEP(2 
4 iin oe 42-6) 
7 / 
/ fo—-STEP (1) r at \ 
| yo 


STEP {9) I = a stEP(9) ~» 


7 /N 
\ 


+ 
“6S 
5 


THE NOMOGRAM 


STEP (8) 


STEP (11) 


Gi. STEP (9) 


FOR 


LE 


STEP (10) 


a 


; =, x=O0 


rm BASE AVAILABLE FOR NOMOGRANM-e34 


' 


STEP sf 


FIGURE 8a The case of a non-parallel Z-Scale with a parallel center scale FIGURE 8b 


scale is no problem It is necessary to 
lay out the Y- (or X-) and Z-scales 
in the proper direction on parallel 
stems equal in length to the height of 
the nomogram and use the resulting 
scales to locate the X or Y scale 
by the method of intersecting con 
struction lines 

If the coordinate Z-family is not 
parallel, the procedure to obtain a 
center X-scale is as follows See 


Figure 8 


| onstruct the linear coordinat 
plot of the relation and extend the 
7-lines and Y-lines so that all of the 
Y-lines are cut by each of the Z-lines 


) onnect the extended extreme 


of these lines with a straight diago 
nal. This diagonal will cut each & 
y and Z-line of the coordinate plot 


}) Draw on a blank sheet of paper 
two horizontal parallel lines sepa 
rated by a distance equal to the 


height of the nomogram 


t) Orient the coordinate plot sO 
the extremes of the diagonal from 
) 


step touch the two parallel line 


ol step ) 
») Draw the Y-stem perpendicu 


lar to the horizontal lines of step (3 
Project the intersections of the Y 
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normally is at either the bottom 


top of the nomogram 


8) Connect the Z-point of step 
7) to several values along the Y-scale 
with temporary construction lines 
and label with the correspondins 


values of X 


9) Project these values of X fron 
the diagonal of step (4) to the corre 
sponding construction lines of step 
8) and circle the points of interse 
tion These points should fall on 
straight line which is pal illel to the 


y S( ale stem 


10) Draw a line through the points 
ol step 9) and extend to the top and 


bottom of the nomogram 











FIGURE 8c 1] 


Project the remaining valu 
of X from the diagonal of tep (4) t 
wonal ol the xX tem, re sulting n the xX scale 


farily of lines with the di: 
the coordinate plot to the Y-stem re 


12) Use the X ind \ cales 


determine additional points along the 


ulting in the Y-scale 


6) Draw a temporary line parallel Z-seale and use a projection smooth 
to the Y-scale separated to the left o1 ing plot to finish the graduation 
right bv a caistance equal to the base 
of the nomogram The procedure to obtain a cent 
Y-scale is analogous to that for th 

7) Project the intersection of the X-seale exce pt the Z-lines and th 
diagonal of step (4) with the Z-line X-lines are extended as in st p (1 
having the lowest slope horizontally so that all of the X-lines are cut b 
to the line of step (6 The resulting each of the Z-lines 


point 1s the nomographic Z-point and Part 4 will appear in a coming issue 
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New Way toClean Up Fuels 


This is a progress report concerning a process 


for the removal of wax, dirt and water from fuels. 


P. J. McGuire and H. A. Price 
f | 


( 


Vorr-( ver. ir Ttamtora 


] HERE IS a ut neral trend toward 
Vhis 


is increasing the demand on manutfac- 


heavier fuels in today’s market 


turing and marketing facilities for a 
better solution to the problem of pro- 
fuels 


that are dry and free from suspended 


viding, at the customer level 


waxes, gums and dirt 

In heavier fuels, the precipitation 
of wax and greatly 
alter 


While this precipitation will vary 


gum increases 


a certain period of storage 
with different stocks, it is often im 
possible to avoid a storage period ol 
damaging length 

When 


there are few 


this fine precipitation does 


occu! satistactory 


methods of fine filtration to remove 


the wax and gum accumulation or of 
coalescing any that ac 


moisture haze 


stock during the 
difficult 


ston ks 


cumulates in the 


storage also to 


period It is 


handle the heavier inside the 


refinery proper when it is necessary 


to remove cloud or haze due 


trained caustic and water after ca 
treatment 


All of the pre sently a 


contaminant 


titlable meth 
al by 


and filtration have 


ods for remo coa 


lescence serious 
defects when streams having viscosity 
similar to diesel fuel are approached 
espe ially when the interfacial tension 
has dropped to the 25 dyne/cm range 
This is particularly true of fuels in 
the JP4 and JP5 jet fuel ranges 

A three 


has he en de ve lope ad 


ste p process, consequt ntly 


each tep to be 
zone ola 


the \ 


carried out in a separate 


single unit. The locations of 
three zones in a unit of present design 
is shown in Figure | 
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The scrubbing zone (A) is essen 
tially a tank. In 


this zone, any large slugs of water are 


water wash scrub 


immedaitely removed and the en 
trained water passes trom the hydro 
carbon to the water phase. The scrub 
bing action in the tower packing and 
bath 
and dirt to develop sticky 


J he sé collide 


the increase in 


wate! also causes waxes, gums 
surlaces 
seed, and grow due to 
hydrocarbon velocity 


induced by venturi action near the 
top ol the zone 

Also 
face, 


oped that supplement and ass 


In passage through the inter 


electrostatic charges are devel 
ist thi 
seeding action and particle growth 


These 


al the 


flocculated particles drop out 


water hydrocarbon interface 


for later removal with the wate! 


draw off 


The coalescing zone (B) provici 


a large surface area with wide interior 


passageways to permit coalescing and 


filtering at low velociti and pre ent 


redispersion of coalesced 


material 
itself 4 
number of wide, flat 
filter lea upported 
from a single header plate. This i 
dled as a unit when new le: 
ire needed Ihe leaf 

fiber to ach 

ire protected b 


filter 


Lhe coalescer-filter clement 
made up ola 
rectangular 


han 


a tine 


coarse! meaia operation 
the se COATSC!I laver \ 1] 


tialls 


cles depo ited on the 


top and pal 
discharge the suspended parti 
outer media 
urlace 

\ it 


the coalesced moisture j 


built into large 


droplet 


removed on 











FIGURE | 


The latest design incorporates three 
zones within a single unit 


coalescing media 


either ide of the 
ind leat 


construction 1 cle ined to 


promote rapid and free separation of 
drocarbon 


moisture from the hy 


stream. The coalesced water drops 


to Zoom 


re moved 


while the hydrocarbon rises 


( Moisture can either be 
from Zone B of the rec 


automatically returned to 


automaticalls 
tiher or 
Zoom \ 


condition 


depending upon operating 


The polishing zone (C) is a desix 


bed of a type commonly found 


Halt 


used tor 


cals 


in refinery practice ground 


salt imilar to that final 


dehydration 1 used a an cllective 


desiccate material, In addition to act 


ing as a moisture barrier, this rock 


alt bed 


cl ili h 


vive i final poli h to the 
irbon. At the irre 


formed b ilt di 


drow tirne 
olution 
be di 
either Zone 


il with other moi 


inhy brine 
through moisture reaching the 


iutomatically returned to 


not entirel 


ondition 


tituted 


papel 


factor cue 
hock loads. The rock 
h ind i 


found 


failure under 
ilt bed ol 
condi 


tion 


The prototype unit, shov 


ure 2 Na ph ik ill 


f mbodtec 
Re ull obt 


nied 


1 COTIIETS il bull 
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plant provided data which not only 
proved the effectiveness of the three- 


zone principle but which were of 


vreat value in finalizing the design 


The prototype unit was constructed 
with the 18-inches in 


main tower! 


diameter and approximately 17 feet 


high 
in the 


Its coalescer-filter elements were 
14 circular cans which 
the 8 foot 


surrounding the 


form of 


vere located in diameter 


circular ring upper 


part of the tower. The interior of this 


ring was connected to the tower by 


FIGURE 2—This prototype includes basic design 
principles but differs physically in some respects 
from present design 


and down 


that the hydrocarbon 
Zone B 


coales« cl 


risel come! pipe 8 SO al 


ranged voing 
had to 


filter 


up into this pass 
media on 


filter ele 


to return to the 


through the 
the outside of the circular 
ments in order 


body ol the 


iain 


tower. The same type ol 
finished 


therefore the 


media contemplated for the 


ck Sign Was use d and 
process and seque nee ol operations 
Howeve1 the 


had le Ss 


coalescer-filter 


are comparable proto 


than V4 ot the 


type unit 
area provided in_ the 
present design 

Actual operation of the unit ex 


a bulk 


VASO) 


tended over several months at 


plant receiving premium grace 


line by barge Ihe fuel was passed 


through the unit and delivered from 


the outlet line directly to the truck 


for distribution, During this period of 
operation over 24% million gallons of 
premium gasoline were handled 
through the unit 

When cleaning premium grade gas 
nominal this 


L000 


oline, the capacity of 


unit was gallons per minute 


126 


[he highest rate used was 1200 gal- 


lons per minute. Up to its maximum 


capacity, there was no detrimental 
effects in running the unit at any de- 


ired rate 


The normal repairs stopped on 
truck 


covered from this particular bulk sta- 


station and meters in the area 


tion when the prototype unit was put 


When the 


taken out of operation, meter service 


In Operation unit was 


returned to a normal frequency with 
overhaul required about every 150,- 
O00 gallons 


The coalescer-filter elements col- 
lected dirt which was 40 to 50 percent 


When leaf 


through the unde 


iron oxide some of the 


covers were cut 
surlaces 


that no 


were white and « le an showing 


dirt reached the coalescing 
media, It is estimated that 80 percent 
of the fhiltes 


ZOTHM 


dirt never reached the 
but was removed in Zone A 
HO gal 


removed pet 


On an average basis, 20 to 


lons of day 
from 40.000 to 65.000 gallons of pre- 
Chat the 


Was doing a vood job ol moisture COa- 


water was 


mium grade gasoline unit 


and removal is shown by the 
that there 


les ence 


fact was no. noticeable 


consumption of salt from the desic- 
cate bed during this entire operation 
The level of the salt at the finish of 
measured within 
its level at the start, The 
depth of the salt bed in Zone C. in 


the prototype was approximately four 


the operat ion 


inch of 


The success of the trial runs of the 


prototype unit on high grade aviation 


gasoline plus results from pilot tests 
on numerous other grades and types 
that the 


successfully applied 


of hydrocarbon fuels indicate 
process can he 
commercially in many areas. A num- 
ber of successful test applications 
been completed by the U. § 
Navy, U. S. Ai 


mayor oil ¢ ompantes 


have 


Force and seve ral 
Based on these pilot tests, full-scale 
held installations are being made for 


final evaluation of the process and 
various unit designs under the follow- 
ing specific conditions 
@ Clean jet fuel for military use 
® Caustx 
fuel in a refinery 
® Moisture 
heavy kerosine 
® Moisture, dirt, and H.S removal 


from feed to a natural gasoline plant 


haze removal from diesel 


and dirt removal from 


PETROLEUM 


® Clean 
In the 


Naval use 


research 


fue] oil for 
meantime, basic 
and development work is being con- 
tinued and further specific problems 
of hydrocarbon clean-up are being 
worked on. It is expected that this 
will be 


as members of the 
their 


area of investigation 


still further 


broad- 
ened 
industry bring up own partic- 
ular problems 

Chis program has been greatly as- 
sisted and expedited by the technical 
staffs and other personnel of many 
of the major manulacturers and mar- 
these fuels. Various staff 
Shell Oil Company, 
Standard Oil Company of California, 
Vide Water Assocaited Oil Company, 


Union Oil Company and others, have 


keters of 


members of the 


provided assistance and advice on de 


sign They have also collaborated in 
development by supplying stocks for 
pilot runs as well as full-scale opera- 
tion and by free exchange of engineer- 


ing data 
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The short way to... 


Gas Absorption Calculations 


... using a graphical diagram procedure even for multicomponent mix- 


tures. Allowance is made for varying liquid to gas ratios throughout the 


column. Three sample problems are solved for you. 


procedure 
! 


Sherwe 


Ss. R. M. Ellis, ugvest a imple graph al 
EF ; ty Birminaha as an alt 


method The 


we iwht or 


ernative to the 
proposed method use 


mole fractions and an un 


AS MOST GAS 


umns operate with a varying liquid to — the 


absorption col corrected equilibrium value K at 


mean tower temperature. The dif 


gas ratio the operating line on a Mce- ference used and 
( abe 


the vapour and liquid compositions to va 


point construction Is 


Thiele diagram is curved when — allowance is made for a varying liquid 


ratios throughout the column 


are expressed as weight or mole frac 
Allowance for this 


tions Varying 


The Difference Point Construction 
Nume Prous 


have been proposed for calculating the 


liquid to gas ratio can be made by 


Y-X 


composition is expressed as pounds of 


graphical procedure 


using a diagram where the gas 


number of equilibrium tages in 


solute per pound of inert gas and the 


counter current mass transfer opera 


Pon 


an enthalp 


liquid composition as pounds ol solute 
The 


construction can thus 


tions. In the field of distillation 
per pound of absorbing liquid 


Mc( abe Phi le 


be applied provided the inerts are in- 


chon’ and Savarit® uss 


concentration difference con 


| his 


point 


struction method allows for 


soluble in the liquid and the solvent varying molal overflow and so take 


is non volatile. 


into account he its ol mus 


In the selective molal latent heats. ete 


drocarbon components from a multi 


absorption of hy 


The method can only be used, ho 


component gas mixture, where all the ever. in the limited number of cas 


components have some de vret ot solu- 
Sherwood 
Thiele 


equilibrium 


which the requisite data 


art available The 


cently sug 


nthalpy 
absorbing oil 
Mc abe 


curving the 


bility in the author’ ha re 


uses a modified con rested a modification of the 


struction by Ponchon and Savarit construction b 


line to compensate for the curved — ysing a reflux 


operating line for evaluating the number ol 


equiil 


It 1S the purpose ol the author to brium lave inder condition ot con 


concentration diagram 


method 1s 

to tra 

| multicompon 

! iphu il construc 

tion ich individual com 
ponent 


Thi difference 


ha ilso been ¢ 


mnt construction 


I 
xtensively used ith 


liquid liquid extraction calculation 


Nash 
lar rraph pape I 


used trianvu 
Thiele 
Randall and Lonetin lreybal 
Maloney and Schubert ind 


WoOrke!l 


nad Hunter have 


wherea 


othe I 

rectan ilar CO-o1 
cdinats 

the point 

oOpcrating line 


hy relerence 


refiu concentrate 
mon point of 


iti rie 
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Go EDN | n n-l n-2 3 2 | | 











FIGURE | 


February, 1956—V' 





Gas Absorption Calculations .. . 





0.0 b 


Y 


2 














0 


c 
0 





0.| a O 
i ' -*- 
| 
; | 
‘4 a® 
\ 
i ] 
O.| d O 


2 
x 


FIGURE 2 


holds for 


varying molal overflow 


‘The net flow of any component to 


wards stage n 


If the 


parti ular 


difference in mass of any 


component is divided by 
the corresponding difference in total 


streams the resulting difference in 


mass fraction is a co-ordinate of the 


difference point 


This equation applies to each com- 
and so the difference 


located 


ponent point 


can be 


Absorption of Ammonia in Water 
The following example is taken to 


illustrate the use of the difference 


point constructions in calculating the 
number of equilibrium stages in a gas 


absorption column 


Example 1. One hundred thousand 


cubi feet pel hour ol vas containing 


25.2 percent ot 


ammonia by volume 


remainder air) are to be scrubbed 
with water to remove 95.0 percent of 
the ammonia 


mal at 5O ¢ 


The process 1s isother- 
and the pressure 1s /60 
mms. The water entering the column 
at a rate ol 7530 pounds per hour 1s 
free ol 


ammonia. How many equili 


brium stages are required ? 


Constant L/G Construction — ‘The 


above problem may be summarised 


as follows 


Amount of Air entering G 
5585 Ibs/hr 


Ammonia content of gas entering 
0.177 Ibs/lb of air 

Amount of Air leaving G 
5585 Ibs/hy 

Ammonia content of gas leaving 
0.0089 \Ibs/lb of air 

Amount of water entering I 
7530 Ibs/hr 

Amount of water leaving I 


7530 Ibs/hr 


Ammonia in water leaving 
0.125 Ibs/lb of air 


The equilibrium data are taken 
from Elements of € hemical Ene 
ing, Badger and McCabe. 


The number of equilibrium 


ineéeétT- 


Staves 
is shown in Figure 2 
Gas (¥ 


X) are drawn parallel at any con- 


and liquid compositions 


venient distance apart The com posi- 


tion of the gas stream entering 1s 


designated by a and the gas stream 
composition leaving by b. The liquid 
composition entering is c and the 
liquid composition leaving d. By join- 
ing ad and bc and extrapolating the 
operating lines ‘to intersect at a com 


f 


mon difference point e. the ratio of 


alr to wate! passing at any point il 


the column is given by 


585 


wie 


materia balance Cal 


ilso be 


G 
I 


The number of equilibrium stages 
is determined by stepping between the 
operating lines and equilibrium lines 
shown as 


Figure 2. For this 


The equilibrium lines are 
dashed lines in 
problem the number of equilibrium 
IS in close agree- 


McCabe 


stages is five which 


ment with the Thiele cor 


struction 


Varying L/G Construction——The 


Sale 


problem may be summarized as 


follows 
Amount of 
6577 \Ibs/hr 


Ammonia in the ent 
1 ( 


15.1 by wet 


Amount of gas 
5637 Ibs/hi 


Ammonia “ec in the ex 
0.920 by wet 


Amount of water entering 

7530 |bs/hr 
Amount of solution leavin 

8470 Ibs/hr 
Ammonia in the exit 

11.1% by wet 

The number ol equilibrium Staves 
18 shown in Figure } 

Gas (\ and liquid compositions 
x) are again drawn parallel to any 
convenient distance apart The com- 
position of the gas stream entering 1s 
given by a and the gas stream com- 
position leaving by b. The liquid com- 
position entering is ¢ and the liquid 
composition leaving d. It will be noted 
that c d is not parallel to a b and e 
can be located by one of the follow- 
ing two procedures 

| The -all balance 


Ove! 


IS @X- 
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pressed by joining ¢ a and dividing at 


f such that 


G ic 


*8 
L, fa 


The point b is joined through f to 


d such that 


~ U)* HH 
8470 , 


Lhe operating lines through b « and 
through ad are extrapolated to in- 
tersect at the difference point 

Alternatively 

2 jon b to c and extrapolate to 
c such that 


ce yH5/ 

I be 7530 
can also be located by Equation 
Next 


join c tod such that d is the pomt on 


5) and the « xtrapolation of b « 


this operating line at the final solu 


tion composition Join c d 


Che number of equilibrium stag 
is determined by stepping between the 
) 


pe rating lines with the dashed equill 


brium lines. Liquid compositions are 


determined from the intersection of 
the operating and equilibrium lines on 


The 


from 


the line c d number of equill 


brium stages Figure 3 is 5 


Multicomponent Hydrocarbon Ab- 
sorption Apart from the fact that 
Figure 1 is entirely a straight line con- 
and convenient scal 


struction any 


can readily be selected there is ho 
great advantage for this method over 
the McCabe Thiele 
In fact it 


the latter 


graphic al con 


struction might be argued 


that method gives a clearet 
pi ture of the plate to plate composi- 
The disadvantage of 


McCabe Thiele 


construction is that these methods are 


tion changes 


Figure | and of the 
not directly applicable to multicom 
ponent hydrocarbon absorption prob 
lems where all the components are to 
soluble in the absorbing 


some extent 


oil and where this oi] may be volatile 


Sherwood’ curves the equilibrium 
effect of 


the ( hanging vas and liquid rates ‘I he 


line to compensate for the 


equation for constructing the equill- 


brium lines is as follows 
\ Dy 
Xx | =X 


or moles of solution pet pound 
mole of 


wv moles of 


niet gas 


solution per pound 


liquid 


components in 


mole of absorb ne 


sum of Y 


the gas phase 


um of X 


present in the 


values for 
values for components 

liquid phase 

1956 


ebruary, PETROLEUM 
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FIGURE 3 


Lo apply this relation hip poms are 
evaluated on both ends of the equili 


brium curve, and thus from the an 


end and rich end lopes 


the equill 
brium curve is completed by fitting to 
each end a regular French or Ship 
It is claimed that thi 


justified by the fact 


curve procea 


ure 1 that the 
curvature of the equilibrium line i 


not appre ( iable 


The straight line construction 


shown on Figure 5 can be simply and 
readily applied to multicomponent ab 
sorption problems and it 1 


to illustrate this 


proposed 


appli ation by 


col 
?] . 


sidering an example. Edmister'’ con 


siders the application of the Sherwood 


method to the following problem 


Example 2 A 30-plat absorber oper 
18 million sf« 


ates at OU psig treating 


4 


per 24 hour, of a gas containing 85 


percent ethane 
09 percent 180 


percent methane, 8.4 


+8 pe reent propane 


1 


butane, | percent n butane, 0.4 180 
and 0.8 


will be 


per 24 hour 


pentane 


pentane percent ne-] 


I he tower! ipplied with > mul 


ol a de Ti ide d 


lion gallon 


oil having a specific gravity of 0.8625] 


molec ilar wenmh 
with 
) } 


efliciene 


| 
r will opel ite 


Lem pe rature ol 


irri an ill plate 


20.0 Find = the 


recovery 


percent 
each component in the wet ga 
ibsorp 


frac 


Edmister first 


ipplu the 


tion factor method to find the 


tions absorbed and thus the COMPOS! 
rich and lean was leaving 


the column lwo 


tions of the 


ib orpuion factor 


econdl " is the 


number of mol entermn 


trie col innit # l number ol moles 


of rich oil leaving the column, and 


G;, is the number of mole rich ga 


entering the 


miarizes the re 


ib orption tactor and 


rie quantitie enterin 


Lri¢ column 
For trie ke 
tiie Sher 


pentane 


component | 


yood graphical construction 
} 


vive an ab orption figure 


mok ho I hie column ha 
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L 
oretical stages and requires a 
G 

ratio of 0.2705. The amount absorbed 


is in close agreement with the values 


of 7.03 moles per hour on ‘Vable 2. If 
absorption of the key component had 
been much different, another calcula- 
tion would have been necessary to ad 


just total absorption 


Difference Point Construction-—An 


alternative graphical construction to 


the Sherwood method for the key 


component i-pentane is shown on 
Figure 5 
As outlined in the preceding ex 


ample for ammonia and water the 


material balance can be expre ed in 
Various Way 


| Join ¢ 
such that 


b and extrapolate to ¢ 


be 


Point a can be located by the inter 
d on the feed inlet com 


0.04 


section ol ‘ 
The accuracy 


checked for 


position line y 


of the construction can be 


b 


taken 
line on to the 


Gas or y compositions are 


vertically from the y 
varying reflux line a b where the equi- 
librium and operating lines intersect 

2 The over-all material balance 
can be expressed by joining b d and 


dividing at f such that 


Point a is then located by extrapo 


a to intersect the vertical 


0.04 


lating f c to 


inlet composition y and such 


that 


L 
G 


| 


Equally the construction could have 


been commenced by joining e d to cut 
the horizontal gas composition line at 


y 0.04. Point b would then be lo 


cated by the intersection of e c and 


the vertical exit composition lin 


Point b would then lie above the gas 


composition line From Figure 


theoretical stages absorbs 7.0 moles of 


I- pentane 


Multicomponent Hydrocarbon 


Stripping The same construction as 
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FIGURE 4 


shown on Figures 3 and 5 can be ap 
The fol 


taken 


plied to stripping problems 
lowing example of Edmister™ is 


to illustrate the method 


Exam ple j. Find the recovery of each 


solute component by stripping a rich 


oi with 4500 pounds ol steam per 


hour in a 24 plate 


at 135 psig As 


strippe! operating 
ume an over-all plat 
efhiciency of 25 percent, The analysi 
of the rich oil 


the strip pe d\ apor 1 


and of the composition of 


shown on | ibli 





TABLE 1 


Moles/Hr. in 
Rich Ol 


Moles, Hr 


COMPONENT Stripped 


Methane ( 
Ethane 





Lhe 


stripped is evaluated by applying the 


number of moles per hour 
absorption factor method to six the 
oretical trays and the problem remain- 
ing is to check more accurately for the 
whether or 


key component n-petane 


not this recovery is feasible for six 
theoretical trays in the column 

[he quantities and compositions of 
the vapor and liquid streams entering 
and leaving the column is sum- 
marized on Figure 6 


[he graphical construction for the 
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is 2.2. The number of equilibrium K = equilibrium ratio 


Meet the Author stages is between 6.0-7.0 and thus the G = gas flow rate in pounds or pound 


absorption factor calculation must be moles per hi 


SR MM RELIES in eddition & werk. repeated to give a slightly lower re- : liquid flow rate in pounds or pound 


ing chemical engineering at England’s ‘°’*' of n-pentane for six theoretical | holes per hr 
6 , Si : : : ‘ stages weight or mole fraction in gas 
University of Bir- phase 


mingham. also su- This type of construction can be 


2 : iy —r weight or mole fraction in liquid 
pervises design ; ° made to any convenient scale anc 


phase 


problems in the since it is entirely a straight line con- 


Department of ser 6: the ier - sry rapid LITERATURE CITED 

Chemical Engineer- 9 — and accurate. As the method is on a 1 Sherwood, T. K Absorption and Extrac 
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G Li G 
Moles, lir A | Moles/He Moles Hr 
COMPONENT y in KeoG. | Absorbed Out | y 


number of equilibrium stages for the — Methane 0.830 1639.2 0.00718 11.76 27.44 «| 0.8240 
thane 0.084 165.8 0.04185 4.03 158.87 | ©.0805 

composition changes given in Figure Propane 0.048 949 0.1358 12.88 82.02 0.0416 
. * - , . i-Butane 0.009 17.8 0.4470 6.18 11.42 0). 00600 

6 is shown on Figure 7. The inlet  j-Butane 0017 0.4700 18 8 17 000002 
a os ‘2 " . i-Pentane 0.004 74 1.0000 0 O8 0.00044 
stream composition b is joined to the‘ pentam ryt a's : shan al za 0.00000 
exit liquid composition c and extrapo- = 


lated to e the difference point such 
that 





424% n-Pentane 
ce 5 250 3237 250 
* L 53569 Lb Mole/Hr S, ‘ Lb Mole /Hr 
_—-——4-—__— 


TF) 





0*465 


Stage | ‘ Stage 
: F —_—__>_____— ! wwe 
position line of 2.46 percent n-pentane 6096 Lo Ln 535.9 
’ oge Lb Mole/Hr Lb Mole / hi 
at d. Join c d. The equilibrium ratio 9 rr~ gl Sealions ogsutie fete 


Join e a to cut the inlet liquid com- 























for n-pentane at 35.8 F. and 135 psig FIGURE 6 














FIGURE 7 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


of Barrels tnd of Month wands of Barrels Daly Milhons ob Barrels End of Month 


4 Sep Oct 


4. oe EEE mmm | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Milhons of Barrels tnd of Mont Millons of Barrels End of Month Milhons of Barrels End of Month 


Pel debe 


® Refinery activity at all-time peak 


Taki ng Stoc ® Distillate stocks under last year’s 


Cecil W. Smith, @ Oil imports reach a new high mark 
Economics Editor 


DISTILLATE RESIDUAL DAILY 
CRUDE OIL GASOLINE KEROSINE FUEL FUEL IMPORTS 
Pro- Runsto Stocks Pro- Stocks Pro- Stocks Pro- Stocks y Pro- Stocks 

duction Stills End of duction Endof duction Endof duction Endof duction Endof Crude Total 
MONTH Dally Daily Month Daily Month Daily Month Daily Month Daily Month oul Oils 


1953; 
November 6,277 6.987 283,021 3,528 150,747 354 36,271 463 133,381 2. 51,267 648 1,120 
11 


December 6,238 6,064 276,676 3,628 159,949 378 29,070 441 1,044 2 370 598 1,121 


1954; 
January 6,240 6,047 270,811 3,431 171,704 390 22,01% 467 81,044 271 7,474 617 143 
February 6,579 7,068 266,918 3,476 179,950 412 Le 545 70,390 x 119 621 144 
March 6,507 6,923 271,867 3,375 181,297 353 17,532 é 60,270 ., 249 654 1 OBB 
April 615 6,811 280,310 3,404 177,006 $22 9.656 374 61,721 l 362 574 950 
May 1,471 7,038 282,250 3,482 177 606 302 y * 2 37% 73,581 c 7,009 708 02) 
June 5,500 6,947 285,155 485 165,404 306 28,1 3¢ 1,325 2: 50,216 624 999 
July ,242 6,916 284.804 480 158,010 ‘ J 7 f 165 724 038 
August 168 6.862 281,043 192 153,168 : 5 757 56,332 664 966 
September 1 6.959 274,608 3,511 50.916 56.702 672 999 
October 1,135 6.844 269,442 3.457 661 56.541 642 065 
November j 6,975 264,566 3,530 604 R91 636 104 


December 7,238 258,385 400 27.826 6 108,144 729 301 


1955 

January } ! 4 260,156 j 160,565 23 86.692 23! ‘ 57 ; 348 
February ; f 258,630 5 | 68.513 3 045 7 379 
March 37 264,430 , 183,972 557 18,187 703 62,457 7 | 319 
April 275,232 35 175.6 ; 21, : 70,139 ll 383 ? 123 
May 8 | 276,04 5 168,751 y 4 26,2 1,5 83,559 1 

June } 2 72 ) ¢ 26s » l, 100.652 
July 4,601 424 { Ds ) l 119,169 
August } 6.427 } l 912 .292 1,f 133,675 
epter ) i) y* ~4 ; 


bet 


Del 
61 


Week Ended 
1-20-56 7.045 


! 1 oo O.005 a‘ re 400 


Source: Data for last two months from API; prior monthly d on ‘ F ,ousands of barrels 
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Gas Conditioning Today 


What the problems are and how they’re being solved . . . 


Part 1: Particulate Matter Removal and Gas Purification 


Part 2: Dehydration 


A. L. Kohl and F. C. Riesenfeld 
The Fluor Cc 
Los Angele 


rporatic yn 


RECENT DEVELOPMENTS in vas 
conditioning may affect your present 
installations. Dehydration, in particu- 
lar, has 
interest 


commanded 
both in 


considerable 
maintenance and 
process design. Here are some of the 
problems and they’re 


how being 


solved 


Special Developments. A rather 
special development in the field of gas 
treating which has been disclosed dur- 
ing recent may be mentioned 
In one application of this system, a 


gas 


years 


stream containing large 


amounts of acid gases, up to 90 per- 


very 


cent, was treated with a concentrated 
aqueous amine solution. The purpose 
of this operation was to absorb the 
acid gas in a minimum volume of 
solution so that it could be transported 
truck to a 


some 


by located at 


the 
reaction evolved in this 


regenerator 
distance. Because of 


high heat of 


very 


process, a special s« heme was devised 
which consisted of absorbing the bulk 
of the gas by concurrent mixing with 
the 


exe hange I 


solution in a water heat 
followed by countercurrent 
absorption of the final traces, This 
system operated quite successfully and 
sechtold and Kohl.”’ 
During the latter part of 1954 the 


Amine-Salt process was disclosed. ‘I his 


( ooled 


is dese ribed by 


process, according to its inventor, has 
the 


corrosion of 


benefit of 


apprec iably re duc ed 


regeneration equipment 
and reduction of chemical losses.** 
February, 1956 
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Finally, considerable has 


been made in the development of 


progress 


techniques for more accurately de 
signing absorption and stripping col- 
umns. The rate of absorption of CO, 
in aqueous MEA solutions, which in 
volves simultaneous absorption and 
chemical reaction, has 


been studied 


quite extensively,*® and plate effi- 
ciency correlations have been devel- 
oped to serve as a new tool for the 
process designer.** 
Dehydration. The subject of natural 
gas dehydration has received con 
siderable attention in the recent litera 
ture, as there several excellent 
the 
lems and techniques used to remove 
lated *“ No 


attempt will be made to discuss these 


are 
articles describing general prob- 


moisture from gases 


However, certain recent development 
need to be evaluated 

A primary purpose of 
the 
hydrocarbon hydrates which can plug 


Another 


condensa 


vas dehydra 
tion is to prevent formation ol 
valves and transmission lines 
the 


tion of liquid water in transmission 


purpose is to prevent 


lines as this can reduce line efficien 
and, in the presence of acid gases, can 


lead to very severe corrosion, A very 


spectacular case oO! gas transmission 


line corrosion has been described re 
cently by Paredes and Mize of El Paso 
Natural Gas Company 

If maximum dehydration and con 


sequently very low dew points are re 


quired, dry desiccants are the only 


means by which this can be achieved 


Che 
desiccant type plants opt rating at 
of 500-1000 


initial installation cost of dry 


pressures psi 18 about 


twice that of a plant using liquid dry 


ing agents. Furthermore, the use of 


conventional dry desiccants 


to be 


appears 
the 
and 
100 


definitely uneconomical if 
gas temperature is above 100° F 


precooling of the gas to at least 


F. is necessary.** 

initial cost 
expenses of solid 
high capacity 
A recent de 
velopment in this direction is activated 

15] 


capable ol ab orbing 


In order to reduce the 


the 


dehydration 


and operating 
system 
desiccants are desirable 
alumina H to be 
the cx 
alter 
based 
HOO) ps! 


content of 


which l said 
iter to 
tent of 12 percent of if weight 
extended use This figure is 


on operating conditions of 


highe I 
the va at 
per 


material j cr 


and a 
the 


million 


and vater 


aturation point of / 


Phe 


attr 


pound cubic feet 
and the 


Data 


tough 
tion losse iré I lov 
ilso 


test ol i 


have 
field 


vi inular ilic i gel” ae 


recently been presented on 


hydrating 
howed the 


capacit ol 


natural These test: 


material to have an initial 


about 22 


percent vate! 


percent 


vhich dropped to about 11 | 


ilter one Cal vice 


[he use of Socon 


Mobil bye id 


for natural ¢@ 
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this time. Because all of the solid des- 
iccants are subject to a reduction in 
capacity with continued use, a design 
loading of about 6 percent water pet 
cycle is typically used 

An interesting, very recent develop- 
the 


called molecular sieves 


ment is introduction of the so- 
’ These molec- 
ular sieves are ¢ rystalline sodium and 
calcium alumino-silicates with con- 
trolled pore sizes which will absorb 
molecules of a certain size and reject 
molecules larger than the pores, These 
materials are reported to have very 
high capacities for water, on the order 
of 18-20 percent by weight, and are 
capable of dehydrating gas at elevated 
200° F. o1 


However, they do have the disadvan 


temperatures more ) 
tage that quite high temperatures are 
necessary for the complete removal 
of the water from the adsorbant 
While ordinary desiccants such as 
Bauxite and silica gel are essentially 
water free at temperatures on the 
order of 350-400° F 
high as 600-700° F 


completely strip the molecular sieves 


, temperatures as 
are necessary to 
of their water, At present, insufficient 
information is available on the use of 
molecular sieves so that a final evalua 
tion of these materials will have to be 
made in the future 


‘| he 


pipe line gas dehydration involves the 


most widely used system for 
use of polyhydric alcohols, especially 
diethylene glycol (DEG) and triethyl 
ene glycol (TEG). Although DEG is 
most commonly used, TEG has found 
many applications in recent years 
The reason for this that 
TEG is thermally than 
DEG 


higher concentrations, It is possible to 


change is 
stable 
therefore be 


more 


and can used in 
employ TEG solutions containing as 
little as 2 percent water without vac 
uurn regeneration and, consequently 
to obtain dew point depressions up to 
65 F 


systems, 


By using vacuum regeneration 


relatively low regenerator 
temperatures can be maintained, and 
the solution 


tenths of 1 


water concentrations of 


can be reduced to a few 
percent 

The corresponding dew point de 
pressions are on the order of 100° F 
The low vapor pressure of ‘TEG pet 
mits operation with chemical losses 
on the order of 0.1-0.25 pound per 
feet of 


about one half of the losses incurred 


million cubic which is 


vas 
with DEG under comparable condi 
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tions. As stated above, TEG is con- 
siderably more stable than DEG and 
it is reported that at temperatures of 
approximately 400° F. TEG decom- 
poses at about one-sixth of the rate 
of DEG. The decomposition products 
are mostly vapors which are removed 
in the sjoth DEG 
TEG from heavy 
composition products by redistillation 


regenerator. and 


can be freed de- 
under vacuum.** The decomposition 
of DEG and TEG 


measures to prevent it has been in- 


and corrective 


vestigated by several authors.’° 


The this 


that the decomposition of the glycols 


results of work indicate 
is due primarily to oxidation and that 
addition of MEA, phosphates and 
buffers appears to be effective in re- 
caused by decom- 


Succe ssful 


inhibitors in glycol sys 


ducing corrosion 


position products use of 
the corrosion 
tems has also been reported 

Glycol amine systems containing 
MEA DEG or TEG 
parable in their dehydration capacity 
the 
The selective 


and are com- 


with glycol solutions of same 


water content amine, 
MDEA, can also be used in combina- 
H,.S 


simultaneous dehydra 


tion with glycol and selective 


removal, and 
tion can be effected 

In recent years, interest in the pro- 
tection of gas gathering lines against 
corrosion and hydrate formation has 
increased, As a result, many operators 


we IIhead 


necessary to 


now dehydrate gas at the 


In most cases. it is not 
dehydrate wellhead gas as completely 
and a dew 


as transmission line gas 


point depression of 45° F. is satis- 
factory. This permits the economical 


use of glycol systems even for gases 
of relatively high temperatures. Since 
relatively small volumes of gas are 
involved in these operations, they are 
very well suited for the applic ation of 
fully automatic package type units. A 
large number of these units are op- 
successfully in many 


Finally 


jection of hydrate preventing agents 


erating very gas 


fields in this country the in- 
such as alcohol and glycol is practiced 
to some extent. It seems that injection 


of glycol is more economical: how- 


ever, this technique involves the dis- 
advantage of glycol removal from the 
line, reconcentration, and transporta- 
tion to the injection point 
Summarizing the progress made in 
the technology of conditioning 


gas 


during the past few vears, the follow 


ing conclusions are indicated 


@In the field of particulate matter 
removal, major emphasis has been 
on the development of techniques 
for evaluating equipment perform- 
ance, and a growing tendency to- 
ward very high efficiency removal 
of all particles is apparent 


@ Gas purification technology has been 


advanced by the introduction of 


several new systems to minimize 


chémical losses, corrosion and steam 
consumption, The corrosion prob 
lem is still present to some extent 


and additional work is being con 


ducted 


® Regarding dehydration, recent de- 
velopments include the introduc 
tion of new, high capacity solid 


adsorbants and the use of more 


concentrated glycols, particularly 


TEG, in liquid dehydration plants 


The future will undoubtedly bring 


increased automation of gas cCon- 


ditioning operations. There are al 
ready instruments available for the 
continuous recording of dew points 


and hydrogen sulfide content of 


gases. It is only one step further to 
the combination of these with con 
trol instruments of advanced design 


now available, for fully automati 


plant control. 
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Ratio-Delay Observation Sheet 


10 11 12 I 
am am noon pm 


Tuesday, 30th Nov 
Total Observations 
Men Working 
Men Not Working 
a) Loitering 
b) Stores 


FIGURE 2—Ratio delay or rit 

work sampling observation Wednesday, Ist Dec 
sheet used to record activity Total )baervations 
data as obtained in the field. i fry oF as 


Thursday, 2nd Dec 
Tctal Observations 
Men Working 
Men Not Working 

a) Loitering 
Note Ihe recorded observa- b) Stores 
tions under the hour headings e) Crib 

only indicate they were taken 

between that hour ands. the Friday, 3rd Dec 

next otal Observation 

Men Working 

Men Not Working 
a) Loitering 

b) Stores 
Crit 











How Effective Is Your Maintenance Dollar? 





Use statistical activity sampling. 


© Part 1-Evaluate your current reports. 
* Part 2-Evaluate by work sampling. 


® Part 3-Evaluate by craft measurements. 


A. N. Smith 


Ste nbergs Ltd.. Montrea 


LET US LOOK deeper into the “busy a maintenance man is and how ence and with no extra help, make 
fog that normally clouds the whole effective.” For example man may such a study and accumulate valuabl 
maintenance function, It probably be quite busy puttering around and data. You find out by this procedure 
will result in some reports being re- yet accomplishing virtually nothing what ratio any sort of delay holds to 
ceived with a jaundiced eye and being You might, if you studied him, give the total assigned time and converse] 
not entirely believed. As such, it may him high marks for adherence to the the ratio of actual working time. What 
cause some doubts on the value of job, yet give him nothing for his a is more, employes in the group being 


such documents in handling the main complishment tudied. will know nothing of your 


tenance business Mind you, a man cannot be effec efforts 


Nevertheless, if consideration of tive without being busy but he can Phis technique 1 


these reports 1S always tempered by be busy without being effective Lhere tension ind refinement of an older 


the realization that they illustrate what fore, if you want a rough assessment technique known as “head count.” In 


maintenance conditions are and not of maintenance efficiency, find out taking a head count, an observer 
what they should be, they will still what level of activity exist Actual walks throug! 


“V 1 a working area and 
serve a useful purpose efficiency will be always lower than counts the number of men who are 


How you can analyze certain exist- this working and the number who ap 


ing reports in order to attempt to You can get this information if your parently are not working The ratio 

identify ineffectiveness was covered by budget will stand it by time-study but of men working to total men observed 

Part 1. The word “report” should be this is obviously very costly. Fortu then, is considered to represent the 

stressed ‘I here sometimes 1s a tre- nately, there is an alte rmative to tine average pt reentage ol worker tine 

mendous difference between paper or study which is only about one quarter devoted to productive effort 

reported conditions and actual status as expensive and which is called The work sampling refinement use 
Now it is important to realize that ratio-delay” or “work sampling unple statistical methods to determine 


there is a difference between how You can. with no previous experi the accuras of these percentage and 
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LOTTERING TOOL CRIB 
Accu Accu 

mulated Percent mulated 

TOTAL No age No age 





Summary Sheet 


Percent 


STORES WORKING 
Accu Accu 
mulated Percent mulated Percent 
° age Neo age 


1! 
20 
$2 
41 
5, 5 


69 








FIGURE 3—Summary sheet used 


to determine whether variances in suc 
cessive periods are signifi ant or not 
The experience which others have 
placed at our disposal is drawn on in 
work sampling. The earliest reference 
1935 L.H.C 
Tippett applied the technique in the 
English textile industry. Somewhat 
later, in 1940, Professor R. L. Morrow 
of New York University presented a 


to ratio-delay is when 


paper on the subject to the annual 
the Society of 
Mechanical Engineers. Since then, the 


meeting of American 
method has been the subject of con- 
siderable study on this continent but, 
despite its proven advantages, its use 
in American and 


Canadian industry 


has not been widespread 
However, there has been a renewal 


of interest in the last several years, 


and several large corporations are 


presently using it 
While Work Sam- 


pling as we prefer to name it, studies 


ratio-delay, o1 
may be applied equally well to ma 
chine operations or employe perform 
ance, this discussion will be restricted 
to applications involving activity of 
groups of people, such as a mainte 
nance organization 

In the 
working 


the 
individual 


group being studied, 


status of each 


noticed is recorded at random inter 


vals. If a sufficiently large number of 


observations are taken, the percentage 


number of readings, that record em- 


ployes as working, will tend to equal 


the percentage time that they are in 
that state. By the 


inactivity 1s 


same reasoning, if 


classified into various 
types, the time spent at each type of 
inactivity will be indicated by the per- 
recorded for 


centage of observation 
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to accumulate and summarize 


data from observation sheet 


Cat h type 
that 
cern you most will depend, of course, 


The classes of inactivity con- 
on the operation being studied. “Loi- 
tering” will undoubtedly rank high on 
your list; waiting time at the tool crib 
may be another; waiting time at store 
dispensing counter may also be an- 
Whatever 


produce non-productive time can be 


other and so on tends to 
a logical target for such a study 
Previously, some mention was made 
of random observations. The impor- 
tance of correctly using random read- 
ings cannot be overemphasized. If ob- 
servation times are not truly random 
but 
the 


correct sampling will be the result 


are, for instance, chosen to suit 


convenience of the observer, in- 
These random times may be procured 


tables of random numbers. or 


dec k 


from a blank scale marked on at ran- 


from 


from a numbered of cards or 
dom which, then, requires a superim- 
posed scale to point out the sampling 
time, There are numerous ways of de- 


the but all 


serve to make the sample ol human 


termining observations, 


activity as perfect as possible 
Here 


anticipation must be guarded against 


it is advisable to advise that 


Your observations must “freeze” each 


man studied. You cannot allow your- 


self to be influenced by what he has 


just done or what he is about to do 
It is only important what he is doing 


at the moment of observation 


In order to prevent uncertainty as 


to how an observe should record a 


man’s status, it is necessary for certain 


arbitrary decisions to be made. For 


instance, is a man working when he 


is talking to his foreman? How about. 
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if he is talking to the plant manager 
Is he working or not, if you catch him 
lathe and the 


his tool box is kept F 


halfway between his 


bench where 


‘These are typi al of the questions you 


should resolve before you make you 


study It is not too important, how 


you decide, as long as you, and other 


observers, are consistent 


Certain rules have been indicated 


that must be adhered to if your re- 


sults are to mean anything. It is only 
add that the 


tabulation of your 


necessary to recording 


and results is im- 
make 
brief de- 
They 


cover the development of the follow- 


portant also, if you wish to 


proper analysis. Here is a 


scription of the various steps 


ing: 


1. The sample size and accuracy 
2. The 


includes rate of observations and 


sampling tec hnique which 


the time of these 
3. The 
4. The summary sheet 
5. The analysis sheet 
1. Sample Size: 


a) To determine the 


observation sheet 


number of 
observations required, use the 


formula: 


I 
N k 
Where 

N number of spot checks to be taken 

E = prescribed maximum error ex 
pressed in the same units as the 
sample average (see note on Max- 
imum Error 1 (b 
a chosen constant for a given prob 
ability (refer to Table A) 

P estimated frequency of the element 
under investigation. (Usually esti- 
mated by taking a small random 

; the start of 


sample about 25 at 


study 


TABLE A 
Probability 
0.90 
0.95 
0.99 


(b) Maximum Error: 
Most that 


peared in recent technical 


articles have ap- 
journals have prescribed a 
maximum error of +5 percent 


This 


should not be followed blindly 


for all ratio delay studies 


For example 
1. If 


element of 


you are measuring an 


very low occur’l- 


rence, say 4 percent, it 1s 
not logic al to worry about a 
maximum error of only +5 
percent. It may be much 
vreate! 

Even the briefest check will 
show 


you that as 


you in- 
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Su 


‘ 
) 


F 


Selected Rate 62% 


Selected Ra 


FIGURE 4—Analysis chart for plotting summary percentages to graphically develop trends over a long time period 


the erro! 


allowed, the number of ob- 


crease maximum 
servations will be decreased 

(c) Typical Problem: 
A random sample of 25 
the 


ob- 


servations indicated per- 
cent 60 
percent. How large a sample 
taken to 95 


probability the 


working time to be 
vive a 
that 
within 


should be 
percent 


actual value lies an 


error interval of +3 percent 


Where 
I able A 


0.60 
Of 
41 


formula 


I 1.96 
py) E 0.03 
P 60% 

0.60 


bstituting in the 


P 1.00 


1.96 
{) &f) {) 40) 
0.03 x 0.60 ’ . . 


2845 checks 


But if an error interval of 


percent satistactory 


| was 


1.96 
: 60) x 
0.07 x 0.60 


523 checks 
decided 


of observations in your sample, you 


Having upon the number 


are, then, governed by the recom 


mended length of the study. If you 


wish your results within two weeks 


you divide the number of observa 


tions by 10 (working days) to give 


the 


turn 


assignment. This is, in 


the ay 


daily 


divided by erage num 


ber of employes you are likely to 


scan in each reading and will give 
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the number of readings each 


Using random times, 
taken 


you 


day then, each 


reading is and recorded on 


the observation sheet Figure 2 


The use of the observation sheet 


requires little explanation. It is es 


sentially a work sheet for recording 
the result of each reading 


Vhe 


should 


use of the summary sheet also 
be easy to comprehend 
} shows a typi al sheet 

sheet 


shect 


Figure 


The results on the summary 


are plotted on an analysis 


Trends soon become cleat and 


when all fluctuations stabilize a 


number of readings have 


| his 


reache d at 


sufficient 
taken will gen 
erally be 
calculated 
he 
in Figure 4 
On ji 


been point 


approximat ly 


the number of observa 


tions analysi heet 3 shown 


ist making ict i 


your maintenance department 


urprise and may even shock you t 


find that what you had fondl 


imagined to be a reasonably efficient 


| 


nara workin 


working hop a 
percentage ol only 65 percent Thi 
low as it 1 hould 


That figure woul 


‘ 


and 


hieure not he 


disturbing 


to be an average condition 


i] , 
ciple i renerally accepted 


who have tudied maintenance 


tivity 
Certain large or 


1} 
( 


omewhat furthers 


tracting 
centage reading of activity 


by work sampling 


too 


‘activity’ and “effectiveness” by sub 
10 to 15 points from a per- 
determined 
to obtain a meas 
ure of effectiveness 

What can you do with these results? 
The work sampling technique supplies 
What 
these facts determines whether or not 


Vhe 


time 


information only you do with 


the method will pay off oby ious 
wasted will 


And 


sampling 


steps of reducing 


usually be undertaken of course 


further work tudies will 


guide fut ire action 


What are 


reducing thi 


Vou! 
potential savings of 
) It 


ulate i ou 


the 
not hard 


find, b 


lo tine 


to CAak 


VOrK sampilin vo maintenance 


organization 


5 per 


cent activit ! has been 


Lhe rf 


pointe d out 


lore 


{ 





Sulfur Compounds From Petroleum 























A gasoline treating unit 


Qccurrence ® 


Lewis F. Hatch 


University of Te xa 


THE FACT 


compounds occur in petroleum has 


that sullur-containing 
been known for a long time. The fact 
that these compounds and their de 
rivatives can be turned from liabilities 
being realized 


to assets is only now 


The basic concern of the refiner in 
the past has been to remove or de 
stroy these sulfur compounds rather 


than to recover and utilize them. This 
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Synthesis 


is easily understandable because sul 
fur compounds present corrosion 
problems both during refining and in 
product utilization; many of them are 
malodorous 
number and decrease lead susc« ptibil 
ity and adversely affect product sta 


bility, buring characteristics, et« 


The problem of isolation and iden 


tification of the different classes of 


they de press octane 


PETROLEUM BR 


sulfur compounds and of the individ 
ual compounds in petroleum and its 
products is difficult. The sulfur com- 
pounds originally in crude oil are 
complex, relatively unstable, and 
break down during refining processes 
to give simpler compounds, The more 
obvious of these compounds are hy 


H,S) 


and 


drogen sulfide with the odor 
of rotten 


R-SH 


odor 


eges 


mercaptans 
which have an alliaceous 
Fortunately both hydrogen sul- 
fide and mercaptans are easily re 
moved from natural gas and petro 
leum product streams, They are also 
actually and potentially the most val 
uable as petrochemicals 


The other 


pounds in petroleum are 


types of sulfur com 


R-S-R 
Sulfides 


R-SS-R 
Disulfides 


H¢ CH 


H¢ CH 
R-S,-R S 
Polysulfides 


I hiophe ne 


The se compounds are diffi ult to ex 


tract from petroleum, but most of 


them can be synthesized from olefins 


or diolefins by reactions with hydro 


gen sulfide or sulfur. Because of this 


they are readily available in large 


quantities at a low cost 


The following oxygen containing 


sulfur compounds do not occur in 
petroleum but are obtained from hy 


drocarbons by simple reactions (ex 


cept the sulfoxides 


() 
? , 
O -S R-SOH 
, r 
| ; 
R-S-R oO 
Sulfonic 
if ids 


Sulfoxides Sulfones 


@) 2] 
rn 


t | 
R-OSOH R-OSO-R 
¢ 


' 

() () 

Alkyl hydrogen Dialkyl 
sulfates sulfates 


The alkyl hydrogen sulfates and 
dialkyl 


the pre paration ol alcohols from olk 


sulfates are intermediates in 


fins 


FINI 





( 


( 


group ol the period table conse 


H,CH CH H,SO > CH,CHCH 


quently one would expect similarities 


of their derivatives 
The differences which occur can 
be to the fact that 


the 


OSO,H in the behavior 


H.CHCH H.O — CH,CHOHCH H.SO attributed 


one more 


the 


atom has 


than 


sulfur 


OSO,.H 
electron layet oxygen 


ras and petroleum streams trom 


which it is separated by standard ey 
process 


to sul 


traction and separation 


The 


drogen sulfide 


of this 


is its oxidation 


most Important use 


viven by the 


of 


fur, a Impetus 


process 


postwar shortage ulfuric acid 


Feed 


Sulfur 


ndenser 


FIGURE 1—Sulfur from hydrogen sulfide 
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ulfur atom 


that the 


xpand it 


Sulfonic acids are prepared by the atom and 


alence 


Phe 


ha i HWialicl 


some ¢ 


eight 


reaction between an aromatic hydro in ases 


carbon and sulfuric acid beyond electron 


itom also 


SO.H nuclear charge and a greater 


mobility 
Ihe 


sulfur 


greater atom 


Benzenesulfoni 
atom causes sullur 


higher 


their oxyge 


— ilar WCcly 


[his a 


flerence 


have a molec 


rn inalos 


ol 


than 
ith 


Sullonic acids are 
the of dyes 
pharmaceuticals and phenol 


he 


pounds art 


very impo! tant 


the di 


Dh 


lor 
al 


the reactl 


preparation detergents coun Orne 


ph i¢ 


yroperts 
proj 


ul n th 
sulfuric acid derived com 
iomatic der 


the most important of the 


com 


lul p 


ind 
de 


will not 


sulfur containing petrochemical 
have been frequent] 


For 


considered 


as such 


scribed this reason the Hydrogen Sulfide 
the 


ulfide con 


ne further in this article amount of annual 


Oxygen and sulfur in the sarn hvdrovgen 


are 
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METHANOL 
COLUMN 


ME RCAPTAN 
EXTRACTOR 
\ 


y) 
4 


WATER 


at 


MERCAP TAN 

SEPARATOR 
GASOLINE 
PREHEATER 


(sre 


vniilihialanaidninpuiiieindnaiiiaphicaiiatib ta 
Ab | 
GASOLINE —— tts: js eee ind eS ee 
HYDROGEN SULFIDE FREE TREATED } : 
’ GASOLINE MERCAP TANS 


CRACKED GASOLINE TO STORAGE TO DISPOSAL 
HYDROGEN SULFIDE FREE 


FIGURE 2—Mercapsol treating 


dioxide in the combustion chambet readily available of the organic sulfur the odor of mercaptans in their use 
Seventy to 80 percent of the sulfur compounds, It is estimated that this as warning agents in gases 
is produced in the first converter and = source alone could furnish hundreds Mercaptans are toxic and care 


the balance in the second converter — of tons of mercaptans daily, ‘The mix should be taken in handling them 


to give an over-all yield of at least 90 ture of mercaptans thus obtained The symptoms of mercaptan poison 


percent, Activated bauxite is used a Figure 2) consists mostly of ethyl 
a catalyst and it has an indefinite life mercaptan CH,CH.SH with lesser 
uby ct only to mechanical failure but till considerabl quantities ol 


This proce produces a high quality methyl mercaptan (CH,SH and 


ing are similar to those of one being 
in love drooping of eyelids, increased 
sensitivity of the eves to light. giddi 


ness, headache or severe irritations 
ulfur higher molecular weight mercaptans of the skin 
Hydroven sulfide is of interest to In addition to this source of mercap Che solubility of mercaptans in 


the organic chemist because it will tan they can be synthesized from water is usually less than the corre 


add to carbon-carbon double bond olefins, alcohols and alkyl! halides 


sponding alcohol Ethyl mers iptan 


to give mercaptans, It will also react The offensive odor of mercaptan ) 


is soluble to the extent of 1.5 grams 


with alcohols to give mercaptans o1 is probably their most distinguishing jp 100 erams of water. Thev have 


ulfick cle pe nding upon the condi characteristt Methy! mercaptan 1s normal solubility in organi solvents 


tion employed partl respon ible for the odor of The boilin point ol mercaptans 


| if t 
Hydro Ch sulfide ! 1 TOXIC Ga ana att and hat of urine alter aspara are lowe than the corre sponding al 


hould bye Riven the ATTN respect ad abe ha been eaten I has been esti cohol ha in le than seven carbon 


that wive to hydrogen cvanide mated that ethyl mercaptan Ci be atoms and h her 


than the corre 

Mercaptans Mercaptans (thiol detected in air at . ee * sponding alcohols having more than 
are formed during the refining of oO is one part in fifty bilhon. Buty! seven carbon atoms. Mercaptans have 
petrol um by the breakdown of more mercaptan ives an agitated skunk less tendency than alcohols to associ 
complex sulfur compound Although its offensive advantage. The unpleas ate, and this accounts for the lower 
they are not present in large amount: iaitn ind intensity of mercaptan boiling point of the first members of 


j ) WOUS SETIeS 
the tremendous quantities of petro odors decrease with increase in mo the homologous serie 


leum refined make them the most lecular weight Advantage is taken of Synthesis and Utilization. In Spite 
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of the 


ated with the utilization of 


several disadvantages associ- 
mercap- 
tans, some progress has been made 


They can be synthesized by several 


methods having industrial possibil- 


ities. The reaction between an alkyl 


halide and sodium hydrogen sulfide 
has been used for a number of years 
by Sharples Chemical Division, Penn- 
sylvania Salt Mfg., Co., 


duction of amyl mercaptan 


for the pro- 
Penta- 
larm 

C.HyCl + 


Sharples 


NaSH — C;HiSH + NaCl 


also produces ethyl mer- 


CH,OH H.S — CH,SH H.O 


The 


pressure and presumably a catalyst ts 


reaction is carried out undet 


used 

The principal use of methyl met 
captan is the synthesis of methionine 
Methionine is a feed 
Methyl met 


used in the 


from acrolein 
supplement for poultry 
synthe SIS 


captan is also 


of jet fuel additives and fungicides 
Ethyl 


odorant for 


mercaptan is used as an 


natural and othe 


vas 
odorless, toxic gases and in the syn 


thesis of Sulfonal. Ethyl mercaptan 1s 





TABLE 1—Physical Properties of Various Sulfur Compounds* 


COMPOUND Formula 
Mercaptans 
Methyl HsSH 
Eth Ha Has 
n-Proy HaCHeCHesH 
Isopre HsCHSHCH 
n-But Ha(CHe)jeCHesl 
CHa)sCsu 
Ha(CHy)wCH,sH 


HsSCH 
HeCHeSCHeaCH 
HaSSCHs 
HaC Hat 


Dimeth 
Dieth 
Thiophenes 


(He H 


Th b 
! phe 


Density Refractive 
4, Index 2 D 


Boiling 
Point 


Freezing 


Point “€ a mi 





captan, C,-C, mercaptans, and tert 
dodecyl! mercaptan 


studied 


Union Oil Company has 
the sodium hydrogen sulfide 
reaction in respect to the pre paration 
of methyl mercaptan (methanethiol 


from methyl chloride 


H.S 


CH,Cl NaSH » CHSH NaCl 


Conversions of methyl] chloride to 
methyl mere aptan of 87 mole percent 
per pass and yields of 98 percent were 
obtained at 70° and 175 pounds pet 
square in¢ h gage with a contact time 


of 1] 


action 


minutes. The principal side re 
synthesis 


sulfide 


and an excess ol hydro Nn sulfide was 


with this method of 


is the formation of dimethyl 
used to suppress it 
Che demand for methyl mercaptan 


has exceeded the supply from petro 
leum product streams, and American 
Oil Company has recently completed 
a methyl mere aptan synthesis unit at 
Texas City with a 5 million pound 


Their 


volves the high temperature reaction 


per yeal capacity process in 


between methyl alcohol and hydro 


gen sulfide 
1956—P1 


February, PROLEt 


obtained as a byproduct of refining 
Standard Oil 


At present this source 


Union Oil Company 
of California 
can supply the yearly demand of 


about 2 million pound The supply 
of ethyl mercaptan can be increased 


Ame 


mere aptan 


refinery streams and by 
Oil. Their methyl] 


unit is designed to produce both ethyl 


ican 


mercaptan and propyl mercaptan 1 
a market for them de 

Olefins 
sulfide by 
Phillips Petroleum Compan 


clop 
will react with hydrogen 


addition to form mercap 


tans 
R-CH CH 
his 


duce various 


H.S — R-CHSH-CH 


pro 


mer aptan 


method has been used to 


tertiatl 
tert-butyl mercaptan but 1s not ol 
great importance 


Dialky] 


produc t 


at the pre ent time 


sulfides are the principal b 
High molecular weight mercaptan 
in the 
These 


otbained 


are used to a small extent ro 
| 


duction of detergents 


suall 


Tiere ap 


tans are not u from 


pe troleum 


Sulfides 


ether 


Dialkyl sulfides (thio 


thia compound occur in 


oil ol 


sauce 


Various places in nature such a 


garlic dially] sulfide sO" 


y-hydroxypropyl methyl sulfide) and 
They 


odors, but they are 


petroleum have disagreeabl 
not so bad as the 
nonassociated 


mercaptans They are 


and their boiling points are about the 
same as those of hydrocarbons, ethers 
and mercaptans of the same molecular 
They are of litth 


pe trochemistry 


weight in general 


importance i 


Synthesis. Sulfides may be synthe 


sized by a reaction analogous to the 


Williamson synthesis 


RSNa RX > R-S-R NaX 


The reaction takes place readily with 


ethyl alcohol as the sol 


The reaction bn tween 


ent 
a mercaptan 
in olefin accounts for the 


ulfide 


and forma 


tion of wroduct when 
mere iptan 
yadro 


ilficle 


CH RSH S-R 


1 he addition j ( t¢ the pel 
ill not M il 


unite pecial pr 


0 ice eflect and follow 


kownikoll rule 
caution ie taken 


Dimethyl 


reported to be 


ulfide thiapropane 
produced by thre re 
methanol and hydro 


iction between 


gen sulfice 


;CH,OH H.S —» CH,-S-CH HO 


Dimeth ulfide ha recently re 


ceived considerable public ity with the 
Zcllerbach 
eal pilot 
Lhe dimethyl! 
blacl 


pent kralt digester liqquor 


innouncement by Crown 
ola 
plant for it 
ulfide will be 


liquor 


million pound per 
production 
obtained from 
ith methyl me reaptan a i pot ntial 
Sharples is already in the 
market with an industriall 


thet Hercule 


peres rit 


b produe { 
pure yi 
offers a 


dimethy! 


product and 
technical grade (63 
ulfide The onl 

methyl sulfide is as an 


counter 


current use ol di 
odorant or 
odorant in industrial gase 


Its future is in organi nthesis with 


one ot the most reaction 
to dimethyl sulf 


Stepan ¢ hem il ( ompany 
ulfoxide. CH.-SO-CH 
high boiling | HS 


and rie ar] 


inportant 
beme ! oxidation 
t Kick 

Dimethyl 
DMSO), j 


vhite 


| ' 
odor le 


proposed a in amtils 


mover reaction mediuy OlV t for 


icetvlene and nthetic fiber ele 


oivent lor and 


Ihe 


compat i 


petrochemical 
in tatt if id puritie ition 
po boilitue nthesi ire 
tively fe 

Mustard ga Bp’ 


ulfide) is formed by the 


dichloroethy! 


reaction be 
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tween ethylene and sulfur chloride at 
1)-60° 


2CH CH S.C] 
CICHLCH,-S-CH.CH,CI + § 


Mustard 


which has been used as a war gas 


gas i8 a strong § vesicant 


Thiophene and its derivatives are 
found in but 


commercially 


petroleum fractions, 


they are not 
this 


Company a 


obtained 


from source. Index Chemicals 


subsidiary of Pennsyl 
vania Salt Manufacturing Company, 
is reported to be manufacturing thio 
phene under Socony-Mobil Oil Com 
pany, Ine 


high 


butane 


patents. The process is a 


temperature reaction between 


and sulfur 
600 He 
CHLCH,CH.CH 1S > 
HC 
S 
Sulfur. is 
ind olefins and diolefins are produced 
the 
ratio de pe nding on the recy¢ le stream 


With 


uO) percent conversion 1s 


a ce hydrogenating agent 


ilong with thiophene with the 


a 95 n-butane charge stock an 
obtained and 
thio 
and 30 
the 
will 


ion to an 


a product ratio of 55 percent 


phene, ) percent butadiene 


percent nm butene. Recycling of 


unreacted butane and butene 


nive a /J percent conve! 
equal weight of thiophen and buta 


When 


tadiene are recs 


butene and bu 


cled a yf) 


chene butane 
pr reent 


conversion to thiophens is obtained 


Lhe 
drow I} 


this tar can be 


main b product other than hn 
ulfide is a compl tar ol 

he 
cred b 


arogen 


ulfur content ulfur in 


reco burning 


it with 


thre 


enough h sulfide to 


following re 


ition 


HS HO 


used in making dye 


Phiophene 1 


ind pharmaceuti il ind ha i tu 


ture pla tic resin wricultural 


mid photog phic che mical 


Disulfides 
mall 


ind ail 


Disulficle 


extent in 


occur to a 
petroleum fraction 
ent in Variou exo 

oil of 
Vhei 
those ol 

till are 
Disultice are 


produce 


pre 


uch as onion garl 


plac { 


und oil of asatetida odors are 
objectionable a 


althou rh they 


not as rel 


captan not 


socially acceptable 


vesicants which ymptom 


imilar to those of poison ivy with 


individual responses varying greatly 


Disulfides are not petro hemicals 


but are produced in quantity during 
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Doctor swectening of 


Phe 


mer- 


gasoline 


reaction is one of oxidation of 


captans to disulfides by lead plumbit 
1. PhO H,O 


/R-SH 


2NaQH > NaPbO 
Na: PbO, — 
RS-Pb-SR 2NaOH 
Some of the mere aptans are changed 
to soluble 


R-S-PbONa 


remain dissolved in the hydrocarbon 


water thioplumbite 


The lead mercaptides 
treated with 


phase where they are 


lead out 
> R-SS-R 


Che lead sulfide precipitates and the 


sulfur to vet the 


RS-Pb-SR + S PbS 


disulfides remain in solution. Basically 


Dor tor sweetening merely changes 


mercaptans to less objectionable di- 
the total 


content of the hydrocar- 


sulfides: sulfur 
sHLS 


bon fraction is not ap- 


preciably changed 


Sulfones are 


reat tion between olefins 


Sulfones 
tained by the 


sulfur 


readily ob- 


and dioxide. The product is 


the original olefin or olefin deriva 
tive and sulfur dioxide. 

The sulfones formed from diolefins 
and sulfur dioxide are in sharp con- 
trast to those formed with monoole- 
fins, for nearly all dienes form crys- 


The sul- 


reversible 


talline cyclic monosulfones 


fone formation is a reac 


tion, and the diene and sulfur dioxide 
can be regenerated at higher temper- 


atures and atmospheric pressure 


H¢ 


CH CHCH CH SO 
H.C 


SO. 


The melting point and decomposition 


temperature of several dienes are 
given in Table 2 

The formation and subsequent de 
composition of cyclic sulfones have 
received attention as a means of diene 
separation and purification. The dient 


high the 


process is comparatively expensive. A 


is obtained in purity, but 


recent method of cyclic sulfone 
their hydrogenation to 
saturated cyclic sulfones (Sulfolanes 


Shell Chemical Corporation These 


more 


utilization is 





TABLE 2—Cyclic Sulfones 


DIENE 


CH 


SULFONE 


Melting Point Decomposition 
Formula ( Temperature °( 


CHCH =CHa 


CHaCH 





olefin-SO ratio 


ting characteristic ol 


ction 1 
ceili 
copolym«e 

[his temperature l 
100°, ‘The 
1-olefins 


the maximum 


rature 


hi h 


place 
i 


Lemp 
above 


take 


neg temperature 

rization will 
not 
usually below reaction runs 
RCH =CH 

and a 2-ol 
all of the usual polymer 


this 


smoothly for 


and their derivatives few 


Nearh 


zation catalyst 


fins 
seem effective for 
he 
amorphous powde rs with rela 


high They de 


compose at high te mi pe ratures to yield 


poly merization polysulfones art 


whit 
melting 


tively points 


PETROLEUM 


lene ullone 


nonco 


The 


he Trike ils 


pre sent 


fruittul field 


velopments 


pot ntiall 
tion Le ma‘ 
cairection ol utilization 
compound 

hyd 


synthesis of ullul 


from produ 
ogen sulfide, mer iptan 
containin com 


bon 


thiophe rie 


Variou h droca 
sulfide 


present 


pounds irom 
et mercaptan 


At 


progre SS has been made 


sulfones only superficial 


with separa 
tion and synthesis far ahead of 
zation research 


REFINE! 





FIGURE 1—Over-ali layout of the equipment. Note the flare stack in the left background and the flare pit in the right background, Knockout 


drum, drain pots, slops cooler and pumps are in the right foreground 


Union Flares Blowdown Without Smoke 


This new system automatically eliminates smoke. Controlled burning with 


a smokeless flare stopped Oleum Refinery’s smoke problem. 


J. R. Hannaman, UU: 
A. J. Etingen, Bechtel Cor; 


\ MODERN RELIEF and blow elevation of 110 feet 


loot knockout 
down flare system has been installed Phey 


occupy a me wi l veloped 
it the Oleum Refinery of Union Oil and the nearest existing plant 


Company of California. This refinery refinery is 1500 feet 


from the butane 


the knockout 
away quid hicl 


wmcumulate wu 
is located in Contra Costa County on A relief and blowdown 


tem wa pumped hronm 
the eastern shore of the Carquinez designed to serve only the new plant hn in pot through lops cooler 
Straits north of San Francisco Bay consisting of a short smokele stack 


ool tan 
The term “relief and blowdown = and a ground flare pit. After consid 


facilities’ is used here to describe a erable study, this eq lupment was lo 


complete relief and blowdown system cated at a minimum distance of 400 


which includes a smokeless flare leet from any operating plant 


stack, a flare pit, knockout drums, a age tank. The elevation of the 


associated ¢ 


slops pumpout system, seal drum, and lrum and 


ill the instrumentation and alarm was established as 70 feet 


systems pertaining to this equipment vation bein: 10 


eet 


These relief and blowdown faciliti ition of the tack and 


were designed to serve a group ol feet and 89 feet, re 
newly constructed plants These plants ystem 1 
ire a 14,000 barrel per day platiormer 
inifiner, unisol and sulfur plants roc 
The plants are located on Tormey 24-inch 
Hill east ol » Highway at an hydroca 
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stack line exceeds 48 inches of water 
the wate! seal will blow and the vAaASCS 
are dumped to the flare pit through 
a 50-inch line where they are ignited 
by constant burning pilots located on 
the outlet of the pit pipe 
Hydrocarbons when dumped to the 
will burn with smoke, as 


pit equip 


ment was not provided nor consid- 


1 


| oRUM 
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*  wLPHUR PLeRT fuer 








ume. PLANT Atuer 





ad PLATFORMER UNIFINER REUEF 


matunaL Gas 


so" ottaw 


FIGURE 2—Flow diagram of the facilities. 
Flare pit on lower right and knockout drum 
and water seal on the upper left 


ered necessary at this outlet to enable 
smokeless burning 
Che maximum quantities for which 


the system was designed are 


lable | 


Sulina 


rized in 





TABLE 1 


Max 
Pressure 
Plot 


Temp 
I Limits 


PLANI 


Platformer-U nifiner f 1 57 70 
Unisol Plant 05,000 ‘ 12.7 
Sulfur Plant 10,730 10.0 
Butane Sphere 14,000 6.5 





These design conditions are based 


eithet on fire blowdown load or cool 
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| mmocnouT 





ing water failure load, dependent on 


is controlling for the unit in- 


All 


design of the several units to reduce 


whi h 


volved effort was made within 


thei potential blowdown loads pri- 
marily because of space limitations for 
safe location of the ground flare and 


secondarily because of economics of 
required header piping size 

As an example, the platformer-uni- 
finer relief load, which was the con- 
trolling design condition for the sys- 
tem, was based on cooling water fail- 
These 


served 


ure at these units units are 


combined and by a central 


cooling tower. 


Initial calculations indicated that 


the large relief load resulting from 
total failure of the entire cooling sys 
tem precluded safe installation of a 
ground flare with the real estate avail- 
able and also would require extremely 
large headers 


lo the 


basin of the cooling tower was divided 


reduce this requirement 
into two sections with separate wate 
supply and return headers for each 
section, ‘This minimized the possibility 
of disrupting the entire cooling water 
system and cut the design relief load 
half to the 


shown in Table | 


essentially in quantity 


Balanced area type relief valves 


were used wherever feasible within the 
units to increase available plot limit 


relief pressure in order to reduce the 
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Headers 
were sized on the basis of the design 


size of headers to the flare. 


gas flow rates not to exceed 80 percent 
of sonic velocity. 

It was assumed that the smokeless 
flare stack design capacity, 60,000 


pounds per hour of propane, was suf- 


ficient to take care of operational ir- 


regularities and leaky relief valves. In 


the event of a heavy relief, the wate 


seal in the seal drum will blow out 


and the hydrocarbons will burn in the 


ground flare pit with smoke. Reliefs 


of this size are rare and their occur- 


rence is the result of a major emet 


gency with smoke eTnission being in 


evitable 


The relief line from the butane 
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storage spheres bypasses the knockout 
drum. This was done to eliminate any 
possibility of pumping butane into the 
slops tank, where the butane might 
flash and expose the tank to excessive 


The 


slops was estimated at 300 I 


pressure temperature of the 
It is re- 
duced to 100 F by pumping the liquid 
tubs cooler 


through a shell and 


A turbine was selected to drive the 
a failure of elec 


the 


slops pump be« aus 


trical power can Cause sor ol 


units to blow. 
of the 


the possibility of an 


requiring the services 


pump. In order to eliminate 
accumulation olf 
an ¢ xplosive mixture within the equip 
ment and piping, the entire system 1s 
maintaining 


at the 


blanked with natural gas 


a pressure of one inch of water 


knockout drum 
Lhe 


Figure 3 


smokeless burner is shown in 


This unit is well known in 
the industry and will be discussed here 
briefly 


veloped ! 


newly de 
stack 18 14 


ssing the 


Dh 


only stre 


atures 


FIGURE 3—Smokeless 
flare in operation and 
sectional details of the 
flare tip. The color of 
the flame is bright yel 
low with an orange tint 


ep 
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inches in diameter and 15 feet in 
height of which the upper 8 feet are 
The 
suppressed by 27 steam jets set in an 


The 


tips are set alternately 30 and 45 de- 


a high chrome alloy smoke is 


alloy ring manifold steam jet 
vrees from the vertical, thus creating 
two steam cones to reduce back pres 
sure due to steam entering the stack 
and to improve aspiration of air into 
the flame zone ‘The steam consump 
burner 


tion of the at peak blow, is 


12,000 pounds per hour (0.2 pounds 
of steam per pound of gas 


“constant 


with a 
This 


hood is hollow and encloses the upper 


burner is equipped 


pilot ignitor hood.” 
portion of the two-inch pilot supply 
line. Weep holes are drilled through 
the supply line about 10 inches below 
the pilot to allow a portion of the 
pilot gas-air mixture to bleed into the 
annular space between the hood and 
the line, This gas flowing upward to- 
ward the tip burns separately from 
the pilot to hold the ignition for the 
pilot flame 

The flame front pipe enters at the 
bottom of the hood to first kindle the 
bled gas and then the pilot tip proper 
The flame front gen 
150 feet 


the stack to permit remote ignition in 


(see Figure 3 
erator is located about from 
the event of pilot failure. ‘The flare pit 
also is equipped with three pilots and 
ignitors and also these pilots, in case 
of failure, can be remotely ignited by 
a flame front generator, 


An alarm system was installed to 
warn the operators (in the adjacent 
plants) that a pilot is Out in either 
the flare stack or the flare pit. This 
Chromel-Alumel 


thermocouples installed directly in the 


system consists olf 
flame of the pilots, and connected to 


a SIX-point temperature recordet 


equipped with an alarm switch 


In case of failure of one of the 
pilots the drop of temperature at this 
pilot is recorded on the temperature 


recorder, which in turn actuates a 
switch which turns on both a horn and 
a red light. By inspection of the chart 
identifies the 


the operator extin 


andre with 


guished pilot 
the flame 
The 


equipped with a 


lgnites it 
lront gencrator 


Figure 2) 1s 


drum 


high 


CXCCSSIVE 


kno kout 


level alarm to 


warn of any accumulation 


of liquid in the system, ‘This alarm is 


relayed to the same horn and _ red 


light serving the pilot failure alarm 
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The 


whi h 


operator can readily identify 


equipment requires attention 
since high level in the knockout drum 
causes sustained operation of the horn 
and light while the pilot alarm is in- 
the 


temperature 


termittent, signaling only when 


recorder is reading the 
of the extinguished pilot 
In order to obtain a smokeless flame 
at the flare stack, steam must be in- 
jected into the flame zone. The quant- 
ity of steam required is proportional 
to both the rate and composition of 
the hydrocarbon gases flowing to the 
stack lo 
quantity of steam to the flame for each 
difficult 


in composition of | the 


proportion the proper 


blow is a task due to varia- 
tion relieved 
vases 

For this reason the instrumentation 
to control proportionate quantities of 
is limited to control 


steam pressure 
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is controlled 
the 
the stack A 


with a 


that is, the flow 


by the 


steam 
pressure in blowdow1 
header to pressure con 
trolles range of 0-20 inches of 


water was installed actuating a 2'/% 
inch quick opening control valve it 
the steam line 

A quick opening valve was selected 
because its characteristic flow curve 
closely resembles the characteristics of 
the stack discharge. Such a valve also 
responds with adequate steam for re 
liefs of small magnitude. 

Referring to Figure 2, note that the 
relief headers from the various plant 
are valved just before the common 24 
discharging into the 


inch header 


knockout drum. In the event that one 
of the units is down, its relief header 
valve is closed and the blowdown sys 
tem continues to while 


operate any 


necessary maintenance is performed 


on the isolated line 
‘I hese block 


in an upside down position to elimi 


valves were installec 
nate the remote possibility of the disé 
of the valve dropping into the header 
and blocking it (when the valve is in 
open position) due to corrosion of the 
the stem and 


the 


tee head connection of 
The 
that the 


disc header to stack is so 


valved stack can be shut 


down for repairs and the system will! 
relieve through the flare pit durin; 
such a repall per od 

The drain pot just below the knock 


out drum is an auxiliary knockout 


drum. It will carry, most of the time 


the liquid vapor interface where most 


of the corrosion will occur. It 


is so 


valved that it can easily be removed 


and readily replaced by a duplicate 
drum without disrupting the opera 
tion of the entire system 


The relief 


have 


and blowdown faciliti 


been in operation since mid 
1955. although 


initial adjustments had to be made, it 


January, and some 


can be said that operation has beer 


very satistactory 


Gas rates exceeding the capacity of 


the smokeless stack have been relieved 


through the system several times caus 


ing the water seal to blow and puttin: 
the pit into operation in a very satis 


factory manner. In one case the blow 


ing relief valve was known and the 


relief quantity was established as 240 
material of 


OOO pounds per hour of 


! 
molecular weight of 18.4 
ot the 


strated 


Operation 


system at these rates demon- 


that the pit was located at 


safe distance from the tanks and o 


p 
units sae aa 


erating 
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Get the maximum out of... 


Licensing Your Process 


Robert S. Aries 
R. S. Aries & Associates 
New York City 


WHILE THE petroleum industry 
has always adhered to the principle of 
licensing and purchasing “know- 
how,” the chemical industry did com- 
paratively little about it until World 
War II. Since 


have been pure hased from other com- 


then, many processes 


panies, engineers and consultants 
Foreign companies also have figured 


in such licensing, both as buyers and 


sellers 


Such diverse products as aluminum, 


! 
resins, and have been licensed 


urea 
from abroad. Foreign processes, how- 
ever are used more fully when the en 
gineering is done in the l Ss as in 
this 


he case of urea Contrary t 


American requirement, most under 
developed countries preter “pack 
ied” plants made in the country of 


origin, as they are not equipped to 
provide superior chemical engineering 

I he licen ing agreement hould he 
tailor made to the specific condition 
SO considered have 
Foreign Opera 


ind nee the 


points to be 
| by the 


nn Admini tration 


been indicate 


been found very useful, the li 


1. Do 


yayment tor 


you wisl to reque 


any econom 


proce 


] 


rket or financial information re 


quired initially? Thi payment m rht 


nelude ubsequent information and 


sor 


t a point to always insist on a 


privileges to ask questions make 


mall 
payment for a preliminary report in 
order to separate the serious nquiri 


information seeke1 


2. Do you 


centage of the net 


from 


wish to 


rece. 
Invoice ilue 


ny chemical sold? 


3. Do 


equivalent percentage of the 


you want to receive an 


Invoice 


ilue of any chemicals used internally 
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sore 


by the licensee for the manufacture of 
derived products? Frequently this is 


charged at cost 


4. Do life of the 


agreement to be the life of the 


price 


you wish the 
peru 
nent patents existing or applied for 
Do you wish to terminate the agree 
ment if, after a stated pe riod of years 
agreement, the 


from the date of the 


total income 
falls 


ycal 


5. Do 


converting the roy 


derived from the licensee 


below a stated sum in any given 


) 


you want the 
alti 
muneration 


into stock ol 


corporation? 


6. Ii 


torily 


Your licenses 
profitable busine 
to Nave in equit' n 
and ceive future 


form 


abl d LO 


product 


chec} 
produs ead 


form to adequat 


pection in 
o method 
ed ind 


prod ict 


10. Do you 


youl 


bon 
contract ] ior . ou 
neutral 


hook 


the licenses ontract 
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ROBERT S. ARIES, in 


heading his own consulting 


addition to 
firm, finds 
time for teaching a graduate course 
in chemical-engineering economics at 
Brooklyn. In 
his consulting work, carried on in the 


U.S 


Polytechnic Institute of 
Europe and Latin America, D1 
Aries specializes in a combination of 


engineering and devoting 


his skill 


as market 


CconommMics 


to the analysis of such items 


and products processes 
and investments. He was educated at 
the | Minnesota, Brook 
lyn Polytech and Yale and Columbia 
holds three 

j 


plus a master’s cle 


niversity of 


universities: he engineer 


Ing devrees vree in 


busine idmunistration 





o Ue oO yo \ nt to 


ight to cane 


retain the 
contract or use ol 
trade-narne 


proper quality 


bol maint 


pb A 1 ! 1st in the 


ol j net 


matt 


hereb 





Licensing your Process... 





valid, do you wish the remainder of 


the agreement to continue in force? 


19. Should some disagreement sub- 
sequently arise after signing the agree- 
ment, do you wish to specify under 
what laws the agreement is to be con 


strued? 


20. Wo you wish to have an arbi- 


tration clause? If so, consult the 


Association, 9 
York, N. Y 
Chamber of 


Street New 


Arbitration 
Plaza, New 
International 


537 Wall 


American 
Rockefeller 
or the 
Commerce, 


York, N. Y 
21. If 


avreement 


after the signing of the 


you enter into other ar 


rangements under generally similar 


conditions, but giving more favorable 
terms to the new licensee, do you wish 
to provide in the agreement that the 
will automatically be 


said licensee 


come entitled to those more favorable 


terms? 


22. Do 


right to approve the licensee’s adver 


you wish to reserve the 


tising and promotion campaign? 


23. Do you wish to stipulate that 
there shall be 


under a 


minimum payments 


royalty or licensing agree 


ment? 


Examples of Licensing Opera- 
tions In 


conditions and 


order to study payment 


royalty rates, the au 


thor’s staff has investigated about 50 
actual contracts, on which the infor 


mation is given here 


The question of payment or royalty 
rates for the use of patented and 
secret ¢ hem al proe Csses and produc ts 
“know 


and for the use of technical 


how” and information by licensees 
presents a difficult problem upon 
which little has been published, Such 
and naturally 


vreatly. So far, a 


rates payments Vary 


methodical process 
for determining rates has never been 
established and in all probability neve 
will be formulated 

Lhe 
payment involves many complex fa 
tors. At 


defined as a 


reasonableness of a royalty o1 


best, a good royalty can be 


rate which is arrived at 
from the normal processes of negotia 
and a 


tion between a willing licensor 


willing licensee in 


market, 


a free competitive 


Ihe basis for the payment of a roy 


alty are many. To the licensee, for 
example, the patented or secret proc- 


ess OF product must have some out- 
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standing merit. It must fit into the 
economy and the market picture, and 
it must have some features which are 
unique and superior in some manner 
to other processes and products of 
similar nature or of similar use 

The royalty rate must reflect the 
importance of the process or product 
to the words, the 


licensee. In other 


licensee must recognize the value of 
the process or product 

On the other hand, the licensor also 
has his measure of the proper royalty 
rate or payments. To him, the cost and 
efforts of development and research 
expended on the process are very im- 


portant, He will consider the 


extent 
to which his secret or patent can be 





TABLE 1 


SUBJECT ROYALTY RATE 





Percent of Net Profit 


riding iy 


nopy of net profit 
Food | i 4% 


I 


Percent of Net Sales 

Petroleum Cracking 
Catalyst 7, of net sales value 
of net 
Crude Rubber 04% f the amount of the net 


ulladiaszine 5 ales value 
saa le 


Polywulfide nthetic 2'o% of the net sales price of the 
government after the war 
5% of the net sales price for 


private companic 


Percent of Gross Sales 
Drilling Mud Control and 
Treatment 
Petroleum Emulsions 
(arriers 
Styrene 


) of the gross sales 
of gross sales 
of the sales price 
> of the 
captive 


actual sales price 


5% of the actual sales price (non 


captive 


Percent of Sales with Modification 
Cheese Wrapping Material 10° of net selling price to certain 
date -- 
5% of net selling pr 
ponge Rubber Product §¢ 


ice thereafter 
with « mini 
return of 


of the net sales 
mum annual royalt 
$4,000 


Rate Per Unit Product 

Polysulfide 

Rubber $0.00125 per pound made for the 
government 

tvrene $0.00125 per pound made for the 
government 


Rate Per Unit Raw Material 
onizatior 1¢ per ton of coal deliv 


retort 


Combination Rates 
Catalytic Petroleum Re 
fining (a) Fluid Catalyta 
(racking ¢ per barrel of fresh feed 
plus 5¢ per barrel of aviatio 
product, and 3°, of the price of 
any other special liquid products 


514% per barrel fresh feed stock 
plus 5¢ per barrel of 
product, and 3°% 


any other spec 


aViatior 
of the price of 
al Liquid product 
Insecticides (DDT) (a 
Insectiondal Compos 
tions 5°) of the net sales price with a 
Maximum rate 
$0.0004 for each percent DDT 
ontent up to and including 10% 
and $0.000333 for every percent 
DDT content over 10% 


Rate Per Unit With Modifications 
Polysulfide Syntheti 
Rubber $0.0236 per pound, such rate 
never to be leas than 3 of the 
net selling price 
$0.035 per pound adjusted to the 
index of wholesale commodity 
prices, and the chlorine content 


Lubricating Oils 
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made useful and will seriously investi- 
gate alternate proposals by other po- 
tential licensees 

It is his purpose to request a fair 
share of the benefits which the licensee 
derives from the use of the process or 
product. The difference of opinion 
between the licensor and licensee on 
the value of the patent or secret are 
the subjects for negotiations 

To repeat, the determination of a 
proper royalty rate is complex. For 
and tech- 
nical factors surrounding the inven- 


every case, the economic 


tion will present a different picture. 
‘T he reasons for paying for the use of 
patented or information 


secret Vary 


from license to license, from process 
to process, from product to product 
rhe extent of a royalty payment will 
vary generally with the following fac- 


tors 


1. The 


product in oul competitive economy 


value ot the process or 


2. The completenc ss of the process 
or product; the amount of research 
which has been expanded to “perfec t 
the process or product or conversely 
the amount of research the licensee 
will have to expend in order to bring 
the process OF product to commercial 


fruition 


3. Is the license exclusive or non- 


exclusive to the licensee? 


4. Can the licensee assign his rights 
and issue sub-licensee to other inte: 


ested parties 


5. The size of the territory in which 
the license is effective 


6. ‘The 


is effective 


length of time the license 


7. If patented, is the patent protec 


tion effective or is there a possibility 


) 


ol infringement proc eedings 


8. Who receives the right to future 
inventions and extensions on the prov 


ess o1 produc t? 


The first 


plex, Others undoubtedly will appeal 


factor alone is very com 


in every negotiation. The practices of 


payments for processes and “know- 


how” in the chemical process indus 
tries are here revealed by the presen- 
of 33 different 


cross-license agreements 


license and 
They 


sent many types of process industries 


tation 


repre 


and vary greatly as to form and extent 
of payments. These are tabulated, to- 
gether with the subject of the license 


in Table 1 


tee 
popes 
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For rotary filters, a 


Exact calculation methods for .. . 


process design for continuous operation 


Continuous Vacuum Rotary Filters 


C. D. Holland and J. F. Woodham 


ALTHOUGH ROTARY 


have been in operation for many 


filters 


years, a search of the literature shows 
that an exact mathematical treatment 
of this process is lacking. Fortunately, 
the equations describing batch filters 
are applicable for continuous rotary 
filters, if the terms in the equations 
for the 
preted 


former are properly inter- 
In this article the equations 
describing a rotary filter are derived 
and compared with the corresponding 
equations for a batch filter. In addi- 
tion, expressions more convenient for 
rotary filter calculations than those in 
common use are also given. The equa- 
tions obtained apply for the case of 
laminar flow of the filtrate through a 
noncompressible cake. In the deriva- 
tion of Equations (12), (14), and 
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REFINER 


15), the variation of the pressure 
drop with hydrostatic head of the 
slurry was neglected. However, this 
was considered in the deri 
and 19 


the derivations, the 


Vanation 
vation olf Equations 18 
In all of 


ugal force 


centril 
was taken to be negligible 
A sketch of 
filter 
Beneath the surface of the slurry. the 
filtrate 
through the cake depends, of course 
at the 


the end view of a 


rotary is shown in Figure 1] 


velocity with which the passe 
upon the thickness of the cake 
As can be seen from 
thickness of the cake at 


point of interest 
Figure 1. the 
any point depends upon the length of 
time that the partic ular point has 
submerged beneath the surface 


of the Thus the 


rate over the 


been 


slurry total volu- 


metric flow entire sub- 


merged area 


All $ mibol 


table of notation 


used are detined in the 


First an equation corre ponding to 
batch fhiltes will be 


order to intevrate the 


used for 
derived. In 
right hand 


the one 


ice ol Equation | it is 
necessary to obtain a relation hip be 


\ According to the cde 


velopment of Brown and as 


tween and 
ociates 
velocits ol the fil 


through the cake it an 


the instantaneou 
trate 
on the 


point 
drum is given b 
, P 
L, ; 
for the case of laminar flow of the 
through a  noncompressible 


Also needed 3} 


slurry 


cake 


the re lationship 
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Nai 


( 


\&M 


wo 


Desi 


Continuous Vacuum Rotary Filters .. . 


between the area perpendicular to 





FIGURE | 


Schematic cross-section of a rotary filter 


SLURRY 


the direction of flow of the filtrate 
and the angle 8, Where ® is expressed 


in radians, it follows that 


dA Dh , 


iB) 
Taking t as the time required for a 
point on the periphery of the drum to 
pass through the angle 9, then 

do 27 adt 
Combining Equations and 
gives 

dA Dh7 adt 

Substituting Equations (2 


and 


in Equation 


I Dhvak, |, 


L is related 


Equation (2 


. one obtains 


l 
“| y, p)e 
) 


L, 
to t by returning 


6) 


to 
and replacing v by its 
Since the 
is formed by 
depositing from a given slurry a cake 
adL 
it follows 
that 


equivalent in terms of L 


volume of filtrate (avdt 


of volume 


on a suitable filter 


medium by 


material bal 
ance 


xX 


rp 


4 


Replacing v by its equivalent in 


Equation (2) and integrating at con 


stant pressure drop one obtains 





Meet 
the 
Authors 


Holland 


DD. HOLL 


raduat 


AND i 
CHETNUICAL&« 


\&M 


WOODHAM 

Pipe drnee gi prole r of chemi 

State ( | 
I ca net xa \ member of 

North iro! State ‘ ’ in , last fal 

945, Alter 


trick ct 4 


Collee 


lor 


th Burline 


in the ve n 
on Mill ! cx ( 
Lexa 


Ith ¢ he Il 


orporation ihe enrolled il 
a M.S. deg 
in 1949 and complet 
in \ 
PE TROLEL 
Holland is co 
published 
Methods 
March 


Pubular 


takin | 


ree Tet 


Wied ree Ve 


ll cneinecrin 


w his doctorate 1955 


previou 
M ki 
suthor ol 
1954. Thi 
ip 


1 lv hi 


Ith 


engince! it 
Hy 
follow 


A&M 


il en 


its Port 


mtributor to 


INER, Dh 


plant 
1948 
Dexa 


chemi 


JOULE d 


ing vi 


article in with hi 


n for Re 


1954 


> ” 
IR actors 


ictors Inceecring 


cle 


alt dl in 


Fired 


and master vre 


in June 1955 


Woodham 


he 
heduled 


en 


I A" 


, 


p 


where k 


Substituting the value of L ; 


Equation % 


follow 


b in F.quation 


that 


faculty 


olles 


on Chemical ¢ ompan 


iduat 


if 


first 


Woodham’s industrial exper 
eg irs with Jeffer 
i 

Neches 

the 


respond! 
compan It 


ion trom 


deg 
Hy completed 
Texas A&M 


ree in 


Phi 


batch filter pre 








By comparison of these equations, 
it is evident that the equations de- 
scribing a batch filtration can be used 
for 
the 
the 

12). Ruth and Kempe’s 
filters 
from that shown herein 


rotary filter calculations, provided 


variables have 


are redefined to 
treatment 
different 
They 


with the equations for a batch filter 


ot continuous was 


began 


and reasoned by a process of summa 
tion that the same equations could be 
used filter. Sinee 


for a continuous 


Equation (12) is not very convenient 


for calculational purposes, a more 
convenient relationship is obtained by 
returning to Equation (9) and replac 
ing t by its equivalent in terms of © 
This gives upon integration 

F ks \V AP.) a@ 


and where the resistance of the 


14 
cloth 


and lines is considered 
F -+- I ks \ 


where 


Dhy*} 
Generally, the depth of subme: 


gence, d, is more available 


I re 


readily 


than is the central anele 0 
trigonometrical relationship of 


quantities 1s 


In the 


tion ol 


the 
\P with the hydrostatic 


A more 


obtained as 


above equations Varia 
head 
was neglected, 
for F is 
The 


hydrostatic 


exact expres 
indicated 
P with the 


slurry 1s 


sion 
below variation of 
head of the given 
by 

p,D 


) 


re) 4 

0 ) Cos 1/ 

where the de pth of liquid in the drum 
is negligible the 
expression in Equation 2) and 


the 


Substituting above 


fol 


lowing same pro edure outlined 


previously, it follows 


meaning of those in Equation 


lustrative Example A vacuum 
rotary 


trate 


filter delivers 50 gallons of fil- 

The depth of sub- 
the the 
The speed of rotation is 5 revo 
Neglecting the 


cloth and lines, and 


pel minute 


mergence is \4 diameter of 
drum 
lutions minute 
the 
the variation in pressure drop due to 
hydrostatic head, 


of delivery of 


pet 
resistance ol 
calculate the 
filtrate 


rate 

corresponding 

to each of 

a) The depth of submergence is 
doubled 

b) The 

, doubled 

The 

bled 

d The 

Solution 


the following changes 


area of submergence is 


speed of rotation is dou 


pressure drop 18 doubled 
Part (a): 


By Equation 14 
rate, | 


the final de 


livery is related to the initial 


delivery rate as follows 


Ne 


fore 
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It should be pointed out 
Inhits 


hye the 


ol p 1) in Equation 


same as those 


Where the re 


qarop 
ind lines 1 not nes 


ponding equation | 


NOTATION 


ol tiltets 


Ly pth ol 
Volumetric 
trate 


Volumetri 


ponding to 


for 
Constant 


ness 


endent on 
cake 
pare | ‘ 


Leneth of 


! 


submergence olf 


deliver 


delive 


y rate ol 


ry rate ce 


drun 
fil 


wre 


the equivalent thick 


rotal 


Equa 


phys 
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Retere 
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on 
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nce | 
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t 


ure 


p acros 
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press 


mbol 


x 


id ol 


on the 


pas 





REFINING FORECAST: 


$20.1 Billion Outlay By 1965 





Chase Manhattan Bank Predicts: 





® $11.4 billion U. S. expansion to meet 53% demand increase. 
® $8.7 billion outlay abroad to meet 103% demand increase. 








Puis is THe refining industry’s future as predicted by 
the Chase Manhattan Bank 

@ ‘lo meet the soaring world demand—expected to in 
crease 74 percent in 10 years-—refiners will invest ap 
proximately $20.1 billion in expansion by 1965 

@® An estimated $11.4 billion growth in U. S. refining 
facilities will be needed to supply the domestic demand 
for 12.8 million barrels of oil products daily in 1965-—a 
5 percent increase over 1955 

® Consumption abroad will jump 103 percent to 12 
million barrels per day, almost matching U, S. demand 
l'o meet this skyrocketing demand, investment in refining 
facilities abroad will be increased $8.7 billion 

This look into the oil industry’s future is the result of 
an analysis made by Joseph E, Pogue and Kenneth E 
Hill of the Chase Manhattan Bank 

They predict that the oi] industry as a whole will in- 
vest about $115 billion for expansion in the next 10 years 

nearly twice the annual budget of the U. S. An ex- 
pected $66.6 billion will be spent for exploration and pro- 
duction, and $28.3 billion for transportation, marketing 
researe h, eu 

In their demand predictions for U. S. refined products, 
the authors give two projections: One is based on past 
yearly trends—the other on modified trends, Le., some 
of the products are in dynamic phase while others have 
shifted their trends 

According to past trends, gasoline demand will increase 
».9 percent annually for the next 10 years with 1964 
consumption totaling 6.4 million barrels daily. Last year, 
gasoline demand averaged 3.6 million barrels per day 
The modified trend projection shows a 4 percent annual 
increase in demand, reaching a 5.4 million barrels-per 
day consumption rate in 1965 

If distillate demand follows past trends it will show a 
marked increase of 7.9 percent a year with 3.4 million 
barrels a day being consumed in 1965. ‘This compares 
with 1.6 million barrels per day in 1955, The modified 
prediction indicates an annual dermand increase of 4 
percent with daily consumption averaging 2.55 million 
barrels in 10 years 


Other products (jet fuel, asphalt, petrochemicals, et 
will continue their rapid growth, With an average annual 
increase (based on past trends) of 9.2 percent, daily con 
sumption of these products will average 3.2 million bar 
rels daily in 1965 compared to 1.3 million barrels daily last 


year. The modified prediction is almost the same + 


os 
pos 








TREND AND PROJECTION DEMAND IN U. S. 
FOR PRINCIPAL PETROLEUM PRODUCTS 


(Thousands of Barrels Per Day) 
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of growth of demand for principal petroleum products 
U. S. by years, 1920-1955, with projections to 1965 
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| SON SS ~~ a wale 
Connections of pumps, heat exchangers, and ~ y .."S- ~ ~ NRA 8 + a 
related equipment to process piping Sb » & ~~ 


SN TARR N et 
2. Sh WERE 
INS RG ADA at 


Se ee | | at 
a 


Here’s how to save time ~ rT 


in computing stresses in a 2S 4a 


three-dimensional piping 


system: 


New Method for Pipe Stresses 


Part 1. How to Handle the Tabular Method 
Part 2. Systems with Different Moments of Inertia 
Part 3. How to Handle Elbows and Bends 


K. Hao Hsiao, 
The Ralph M. Parsons Company 
Los Angeles 


When a piping system contains circular 90-degree el- A 
bows or quarter bends,* each of these elbows contributes 
eater flexibility than that of its true length to the sys 
vl , “8 ° - ! y a . e: . m , ¥ Y PLANE xX-Z PLANE ¥ 
tem. This increased flexibility of elbow is r Y 
a 


, which. in turn, is a function of characteristics of the 
elbow as shown in Eqs. (18) and (19 


accounted for P 
° “ew ° os ° ! X J cenNTROIO z 
by using an “Equivalent Length,” /, (instead of the true r — . 
At Lt > = [309K 
of line inertia under consideration. For an elbow, whose CRUZI me t odd 0 


y 
, | Z — ENTROWO 17 CENTROID y 
plane is perpendicular to the plane of line inertia under 


Ly \ i» \ i Z 
consideration, a “Projected Equivalent Length,” /,’, 1s 


used. The formulae for these lengths and their respective 


length for an elbow), whose plane is parallel to the plane 


FIGURE 5—An elbow parallel to the X-Y plane 


line inertias are given in Eqs. (17) for an elbow parallel = = 
to X-Y plane shown in Figure 5 12eR 
X-Y plane X-Z and Y-Z planes 
_ died . . 171K r == mean elbow radius (in 
Loxy 158R*(1 +- @ ) 


in 


It is evident from Eq 17) that the factor 
t yiecte ‘ v 
where R is the radius of curvature of elbow (ft he projected equivalent length 
i Vi t ot y . 
the centroidal product of inertia of elbow. and I,,. I “yes ent length, whose plane 


line i tii t 3 ‘ t 
I,,, X, y and z have the same meanings as in Eqs. (10 1¢ inertia. It also modifi he 


» change 
of a circular elbow to it 

parallel to the plane ol 
line inertia values of the 
» is the flexibility modification factor. It is a function of former, and changes them to those of the latter. There 
are similar to those of 


traight piping branche which mod 


fore. its function and appli ition 


* Since elbows and quarter bends are treated the same way, the term the cc r t 0.3 { 
< 
elbow’ will be used henceforth for either one . nstan » LOr 
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: [4a6s| o 
7, 4375 | £6.45 FS 
(1) PASI SUM 
(2)i0 x-f; dery | 


3) =(2) x Ww (o=/ 79) 
SUM OF BRANCHES MARA, Tol 
(4) Z-anisi 


X-Y |= x03. Tt 
(CG) 1) +(3) +(5) 
(7) SEE NOTES 
8)= (G)-(7) 
«gy SuM oF OF FBS PARA 
xc = /) / 
ML Aa rs pat 
(I2)=Gpxa3z 
(13) 2 = (1) + (104 (12) 
| SEE NOTES | 
(15) = (13) —- (14) 
(1G) 3. OF ELBOWS PaRa.TO 
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TABLE 1A—Moments and products of inertia for systems with elbows: Data from “Example 3” are inserted 














ifies the length of a straight piping branch parallel to the where I sum of centroidal moments of inertia of all 


plane of line inertia to the torsional equivalent length of about the axis of I.. The sul 


or oy or o7 
the same straight branch perpendicular to the plane of 


elbow 
ys ript oO represe nts <¢ 

sum of centroidal products of inerita of all elbows 
line imertia, As shown before, this constant also changes parallel to the plane of Io, 


sents OXY Or OXZ Or OY7Z 


The subs« ript op repre 
the line inertia values of a straight branch to those of 


branch in torsion, Numerical values of « 


» can be quickh number of elbows in planes parallel to the axis of 1 


number ol elbows in plane 
. p ixis of I 
It is evident from Eqs 17) that for any circular 90 


obtained from » vs. A curve in Figure 7 s perpendicular to the 


Lhe selection of sien for Eq 21 depends upon the 
degree elbow, each of the centroidal moments of inertia : 
' TTR positive directions of centroidal axes of each elbow paral 
{ { ‘ axes in its wh plal l ‘ 
tbout Ss OWN CON roid il _ a a _ P lel to plane ol line inertia Whe n only the po itive dire 


tion of one centroidal axis cuts through the elbow circ] 


| ») and the total moment of inertia about the third 


AXIS perp ndicular to its own plane is 342 R Phe cen the term .158 R | ») 1S a positive \ alue. Otherw 
it is a negative value alia Eq 21 
sum of all L558 R l ») values 


LAY to plane of I,), ie., > signs is the 


ise 
troidal product of inertia in its own plane is .158 R is the algebraic 
| | ow Therefore the veneralized EXPPFeSSIONS lor line lor elbows paralle] 
inertia values when there are more than one elbow, | algebraic sum of al 
ino the same radius of curvature R. are the positive and negative signs of products of inertia fo 
| ATE R'Im(1 ‘ In elbows parallel to plane of | lake, for 


Ii, 158 R*(1 


instance the 


Same ‘ the 





elbow in X-Y plane ol Eqs 17 Since in this case the where 

positive direction of only one centroidal axis of the elbow 

in X-Y plane cuts through the elbow circle, we 
158 R 1 +). When the numbers of positive and 

negative signs are equal, | 0), 


use 


71> 


In this case, it is not l< 


> 
necessary regardless of the total number \2< 


to calculate I 
of elbows in the system | 
0 


all Br 
> bixv 


Elbows 
=_ 


ae |ixy 


Combining the I, (10 


both straight 


terms in Eqs 
obtain the total I 


with Eqs 20 


we 


terms for branches 


ind elbows as shown below 
171 R* [m, 


171 R* [m,(1 ia 
XY S 
E.lbows 
when the elbows in a piping sys ee 


have same radius of R. then the 


99) is 


171 R*’ [m, (1-4 


In the 


tem do not 


general case. 


curvature 
generalized expression of Eq 


! Elbows 


Axis of I 


171 > R? 


Che I,» term in this case is 


Elbows i where 


1 Branches 
Axis of I, 


Axis of I 


t= 


158 
w 42S R? 
i 
Equations for I 
6 


Eq 


, from Eq. (21 


Plane of I ' to 
158 > R (1+ ' 


Che | 24) exist only for piping system 
containing Phus, it is seen that Eqs, (23 
24 means {or qui k 


ol 
troidal of all straight 


respectively 
i Elbows D 


ind 


terms in Eq 


elbows and een that the 
provide the summation cen for elbows and 


line inertia terms 


elbows and 


obtains 
8). only the 

ited ible 
includin 

ible | 


' 
quick! 
branche 


The 


stem 


in a piping system 


complete line 


expressions ol 
clbows and 
obtained by substituting /, o 
ol each elbow in Eq 


total 


inertias for piping u in | 


hye term 


t! | 


containing straight branches « 


r i’ of Eqs ] lo 


if) 
len 
IQ using Eqs 

Since 1,’ 
a straight branch and ji 


Table 1A 


symbol / for | 


Therefore, t 


tapi 


or centroidal 
to l 
applied in 
the 


quat 


line inertias 


corre sponds 


ol ich 


lated and in the same 


ise, for simplicity and | 


the following ¢ ons for line inertia 


} 
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all Br in 


X-¥ 


i Branches 


il 
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aAXI5 


ill Elbows 


Plane 


ill Elbows 


Pi ine 


Elbows 


—_ 
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I, and 


Equation 


Eq 


( omparing Eq 


8 


) 


terms 


a 

term 

1A 
the 


Or 


con 


elbo 


1 fron 


R 


for 


) and 


additional term 


including 


Ky 


including 


ctl 


X-axis 


Elbows 


Z 


xis 


(28 


ind | q 


similar 


10 
itt | 
the I 

| 4 


id ! ol 


with kg it 1 
lor 


Since 


in thee mer terms 


be 


and 


an 
‘ty 
ire Calculated 


the 


ind tab 
the 


Aliit manner aA 


the 
riturnieric 


hormes 


blant| 


culation metho« 
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TABLE 2—Forces: Data from Example 3 are inserted 












































to a piping system containing circular elbows almost as Example 3 


efficiently and expediently as a system without elbows In piping stress problems the selection of the critical 


Bending Stress in Elbows portion of a complicated piping system for analysis and 


I'he bending stress in an elbow due to the moment in the assumption of its end conditions are as important as 
plane of elbow is a function of the stress coefficient B. the analysis itself. ‘The former determines the length and 


In a single-plane piping system, the bending stress in an flexibility of the selected system and its nature 
elbow 1S 


whethe: 
three-dimensional or single-plane), while the latter de 
BM termines the position of centroid of system. Such selection 
, 5 f 
where M bending moment at the elbow (in.-lb. ) . . 
imi aesties untiieins of tha dime tin ® judgment, and hence vary with different analysts, result 


and assumption depend upon individual experience and 


In computing bending stress in a three-dimensional sys ing in Gerent gen of necuracy. In Cie exnmpee, ar 
tem, the coefficient f is applied in the plane of the bend two loops shown in Figure 6 are assumed to be the crit 
only, The numerical values of B can be obtained from cal portions, selected from a piping system for analysis 
the B vs A curve in Figure 7.* one being a three-dimensional system and the other a 


system in one plane subjected to displacement perpen- 





dicular to its own plane 


l oop (A) 


1% Cr.-V2% Mol. Steel 960° I 
12 in. diam., sch, 40 1168 

D 12.75 in : 12(.406)5 
t 0.406 in 6.17 

I 100.3 in.* w 1.19 


ma B 108 





FIGURE 6—The two critical loops in Example 3 





The lower end of each loop is connected to the nozzle 








at the top of a reactor which is 17 feet high and is as- 





sumed, for simplicity, to be at the same temperature as 
the pipe. Therefore, the total net length of thermal ex 
FIGURE 7—Numerical valaes can be obtained quickly from this curve pansion ei Oeil tind 50 feet. The upper ial ol 


* See ‘Piping Stress Calculations Simplified,’’ S$. W. Spielvogel, p. 70 each loop is assumed to be subjec ted to displacement in 
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TABLE 3—Moments and torques: Data from Example 3 are inserted 


the Z-direction due to thermal expansion of a header at 


the same temperature and anchored at 12’-6” from this 


end. Therefore, the net lengths for expansion along Z 
axis for the three-dimensional and single-plane loops ar 
d 25 feet and d, 12.5 feet respec tively 

Thus, for expansion, cach piping-vessel system is fixed 
at the flexibility, 
assumed to be fixed at both ends, 


\) and b and h for (B).* 
Calculations for loop (A) are in Tables 1A, 2 and 3 


anchors. However, for each loop is 
points a and h for 


Actual flexibility is greate: 


The negative sign of the force X indicates that its true 


clirection 1s opposite to that assumed Figure 6. Since 


the stress coefficient for the bend in this case approaches 
unity, does not appreciably affect the stress. Hence, the 
maximum combined moment and bending stress are at 
point h, e., the reactor nozzle The pressure inside the 
and the 


system is assumed to be nil. so the axial stress { 


ircumferential stress f{, are equal to zero. The calcula 


tions for combined SLTeSS 1S shown below 


40.400 (12 

+7.1 
9.453 (12 

+7,1 

{ [10,300 V4 1.204 ,00 ] 1,440 p 
The calculations for loop (B) are given in ‘Table 
LA and based 
Substituting I,, ) 


10), 500) psi 


#-p 4 psi 


which is a revised version of ‘Table 


the following equations 


assumed to be fixed at both ends 


| piping systems in this paper are { 
moments and torques occur, However, the end i 


where forces 

system is shown as temporarily free to expand in order to determine 

the directions of forces, X, Y and Z resisting expansion at ‘‘a These forces 
are transferred to the centroid of system, where there is no moment or torque 
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TABLE 4—Moments and products of inertia for Loop (B) 


Eqs ; , ‘ 7 ; ve obtain 


Zi, af 2 
It is seen from Eqs 0 51) and 32) that the force 
acting in the direction of Z-axis is independent of expan 
acting in 


sions in the plane of the system, and the forces 


the same plane are also independent of expansion along 


7.-axis 


Since loop (B) differs from loop (A) only in the elimi 
nation of section ab and changing the circular quartet! 
bend be to a straight section be, the numerical values for 
the remaining sections in the former can be 


lable 4 for the latte: sce Notes for Table 4 Substitut 
from ‘Table 4 in Eq 0) $1) and 


applied in 
ing the line inertias 


98 
} 100) 
Z.(4,168 +, 380,000 


Z = 1,050 Ib. ¥ 1,020 Ib. X == 800 Ib 


I he loop de s4 ribed above ] aA spec ial CAN ol a 


plane ystem. Eliminating rows 9) to 19) inclu 
in Table 4. we obtain a table for calculating line 
tem in gwen ral if 


inertia values for any single-plane 


a system not subjected to displacement perpendicular to 


lable 1, or Table 1A 


to the form of ‘Table 4 provide 


its own plane. Thu vhen reduced 
a tabulation method for 
the particular case in this ex imilar case 
When reduced furthes 


tabulation for any 


ample or other 
lable 4, provides a means 


imple ingle plane tem 
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FIGURE 1—Cracking of a lightweight castable as a result of improper 
artificial drying. Maximum temperature of 500 F was attained faster 
than specified, Internal build-up of steam pressure caused the damage 
Cracks outline spots, which correspond to holes in the electric oven tray 


New Tests on Castables 


Here are the results . . . of an extensive study 


of high temperatures and process conditions on the per- 


formance of refractory castables. 


Cc. M. Vogrin 
Heinrich Heep 


The M. W. Kellogg Company 
Ne w York 


INTEREST IN THE applic ation 
of castable linines has increased, This 
re sults from the successtul use of suc h 
materials as early as 1946 in a fluid 
catalytic cracking unit regenerator 
and the growing acceptance by in 
dustry of similar applications, An in- 
vestigation of the possible uses of cast 
ables for temperatures up to 2400 F 
in a reducing atmosphere of CO,H,, 


158 


( 


(),, CH,, and H.O has been made 


Ihe initial stages of investigation 


showed the need for a test program to 


cleat up the following points 


The usual source of information 
concerning maximum service tem- 
perature and other physical data of 
castable refractories are the manu- 
facturers’ catalogs. Generally, the 
basis of such figures are not indi- 
cated, Especially difficult to define 
is the maximum service tempera- 
ture. To a large extent, this figure 
is a matter of opinion depending on 


the assumed margin of safety. For 


a design which has to include pr 
visions to handle runaway tempera- 
tures the knowledge of such maz 


gins becomes important 


Regarding hydraulic binders of 
castable materials, a divergence of 
opinion was found on the compara 
tive merits of aluminous type ce- 
ments (calcium aluminate) versus 
special portland cements (calcium 
silicate developed for castables 
While there seems to exist general 
acceptance of the merits of alumi- 
nous cement as a refractory ma- 
terial, the opinions on portland ce 


ment are divided 


In the course of the test program 
the investigation was broadened to in 
clude appli ations which require pre 
tection not only against heat, but also 


corrosion and erosion 


Test Materials—-The material] 
chosen for the investigation were con 
sidered representative of commercially 
available products. In common, thes 
materials could be handled like ordi 
nary concrete. They develop a hy 
draulic bond and when exposed to 
elevated temperatures, a ceramic 
bond. These materials, however, may 
be classified in groups according t 
the type of hydraulic binder or on the 
basis of their suitability for service 
conditions 

Considering the hydraulic binder 


three variations exist 


1. Portland cement of the high early 
streneth type 

2. Aluminous cement of the ordinary 

type as characterized by the analy 


81S below 


AL, O ) 39 percent 

CaO 7 9 percent 
5 percent 

13 percent 

5 percent 


rio y é percent 


3. High purity aluminous cement 
special calcium aluminate binds 
essentially featuring a reduced iron 
content of | percent or less con 
bined with a corresponding higher 
percentage ol alumina 
On a basis of their service the 

tested castables belong to the follow 

ing groups 

1. Refractory ( astables, standard 
weight 100-130 pounds/cubik 
feet) with refractory qualities con 
parable to firebrick 

2. Insulating refractory castables 


medium weight, (70-100 pounds 
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feet, 
insulating 


cub a compromise between 


structural 
strength and erosion resistance for 


qualities, 


single liner application ; light weight 


30-50 pounds/cubic feet), where 
strength is sacrificed in favor of low 


conductivity. 


Erosion resistant refractory cast- 


ables 


Test Program 
was planned to obtain a qualitative 
classification of 


The test program 
various refractory 


castables regarding stability at ele- 


vated temperatures in oxidizing as 
well as reducing atmosphere. Further, 
to gain better knowledge of what can 
be expected from specific hydraulic 
hinders regarding temperature stabil- 
ity, and finally, to study the type of 
breakdown as well as its preceding 
circumstances for individual castables, 
when failure occurs due to tempera- 
ture 

The test program included a grad- 
iated heat soaking test and a cycli 
heating test, both in oxidizing atmos- 
phere of air and a reducing atmos- 
Bac h 
specimen was subjected to one heat 
as he 


specimens during the test as 


phere of illuminating gas test 


treatment only behavior of the 
visually 
observed. the change in weight and 
linear dimensions were recorded 
During the progressive heat soaking 
test each charge was heated from am- 
bient to test temperature as quic k as 
and soaked at 


the furnace allowed 


this temperature for the remainder of 
eight hours. The specimens were then 
illowed to cool overnight and re 
moved from the furnace prior to plac . 
See ‘Table | 


The cyclic heating test was a repet 


ing the next charge 


itive soaking following the same pat- 


tern with one cyc le pel day. The num- 
ber of cycles in the beginning was 10 


Ihe 


oxidizing at- 


and later was reduced to 5 


took 
mosphere between ambient and 1800 


cycling place in 
F or 2300 F. For reducing atmosphere, 
the range was between ambient 
1200 F. 1800 F or 2400 F 
Chemical 


and 


analysis of unfired and 
fired specimens were made to deter- 
mine relations between carbon deposi- 


tions and iron content of the castable 


FIGURE 2—Failure of a lightweight castable 

induced by instability of hydrated compounds 

of calcium silicate cement after firing once at 

1750 F in illuminating gas atmosphere. Speci 

men was removed from the furnace 

defects. Photo depicts condition six 
later 


without 
months 


Alter 
fles 
specimen was considered to have failed 


if either 


each cycle the turnace muf 


were opened for inspection. A 
one of the following case 
applied 

1. Specimen fuses 


) 


2. Specimen reveals signs of plastic 


deformation as a result of firing 
3. Specimen cracks or crumbles 
riously 


After the 


stored at 


test the fired 


room temperature 


pt CIES 
wert and 


periodically checked for six months 


Test Equipment 
called for temperatures po sibly up to 
1000 F 


Since the test 


at various atmosphere it wa 


considered necessary to design a spe 


cial electrical furnace. Four silicon 


carbide muffles of rectangular shape 
arranged across the furnace 
Each muffle held four 


measuring 2 


were 


test pecimens 


inches x 2 inches x 6 


inches Tempe rature control was auto 


matic by on and off 


Lem pe rature re 


lay actuate d 


from a control thermo 


muffle No. 3 


muffle was 


couple in lemperature 


of each continuously re 
corded by a multipoint potentiometer 
Up to 2000 F the 


( ouple 


control the mo 


was chromel alumel and the 





TABLE 1— 
Heat Soaking Schedule 


Charge No. i 


1150 


Soaking Temperature F. 


2 3 4 


1500 


1750 2000 2250 
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recording couples iron-constantan, Be 
yond 2000 F, all thermocouples were 
platinum-rhodium in protective porce 


lain wells 


Test Specimens — in 
test 


casting the 


specimens efforts were made to 
obtain the same consistency of wet mix 
for each material. The flow table pro 
ASTM C91-40 
determine the 


ratio. A 
sufficient 


cedure was used to 


necessary wet Tix 


flow ol » percent provided 


workability to cast uniform 


specimens without drawing water to 


the surface Specimens were cast verti 


cally. Determination of initial and 


final set followed the CGillmore needle 


method in with ASTM 


A191 


accordance 


Test Results = | hx 


ervations, and the review of pertinent 


test data, ob 


literature led to the following conclu 


sions 
Temperature Stability 


table tandard 


ommended by manufa 


Refractor) a 
weight ree 


turers Jor maximum service fem pera 


ture of 3000 F 


Castables he lonving to this group 


basically combine a high purity alu 


mina binder with an aggregate of 


alumina firebrick o1 


clay. ‘The 


Hikes 


either crushed 


calcined iron content of 


these is low, about | percent o1 


less and the pereentage ol 


0 percent A: 


iron content 


aluminum 
high, up to a result of 


the low 


the color is white 


or near white. During heat soaking 


pla ste 2400 
SOO | 
Sol tening 


fusion 


deformation set in at 


rradually increased 
lightly 


recommended 


until 
occurred beyond the 


maximum service tem 


perature ( onsequently 


2400 } 


to hot face 


le Tipe rature 


above must be strictly 


limited 


temperatures if there is any 


appreciable load to be supported 


In general, materials of this group 


displayed stability during all tests un 


der both oxidizing and reducing con 
ditions for all soaking temperatures up 
to 2400-2500 F 


teste ad 


Out of four materials 


one castable was selected for 


liners of combustion chambers operat 


ing from 1700 to 2300 F and has given 


auisiactory service over an operating 


period of about two years 


Insulatin refractory castable me 


dium weight 


facture? lor 


recommended by manu 
maximur TUICE 
up to 2290 I 

(a table 5 


regular 


tem 
perature 
of this type are a mix of 


aluminous cement and an ag 
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gregate of Haydite and Dicalite or just 
Haydite. The 


mixes varies between 5 


iron content of these 


10 percent 


During soaking at the maximum 
recommended service temperature of 


2250 F 


were observed 


indications of some softening 
However, when cycled 
at 1800 F in illuminating gas all ma- 
terials of this group disintegrated or 
cracked considerably, but were stable 
during the same test in oxidizing at- 
mosphere, Cracked specimens pressed 
between fingers crumbled into fine 
powder or black and rusty red color 
and generally unharmed pieces of ag- 
gregate. No other test produced fail- 
ures of this type which evidently were 
caused by carbon depositions inside of 
castables containing more than 1% 
percent of iron. The temperature of 
1800 F for this type of failure was sur- 
prising because the familiar case of 
carbon disintegration is more likely 
to occur at lower temperatures. The 
tentative ASTM Carbon Disintegra- 
tion Test calls for temperatures of 
only 900-950 F. 


Insulating refractory castables (light 
weight) 


The light weight castables which 
were tested, contained a high early 
strength calcium silicate binder and 
aggregates such as crushed insulating 
brick, expanded vermiculite, perlite 
and diatomacious earth 
recommended service 
temperatures ranged from 1800-2000 
F. No this 
found unconditionally above 
1300 F 1500- 
1800 F, specimens cracked or crum- 


Maximum 


castable of group was 
stable 


In the range between 


bled particularly during cycling. Those 
recommended for up to 2000 F were 
stable at that temperature. At 2250 F 
all of them fused completely into a 
black or green glossy mass which 
covered the bottom of the muffle 
Moreover permanent shrinkage after 
exposure to temperatures above 1300 
F was high. In some cases a shrinkage 
of 5 percent was measured for 1500- 
1700 F, compared with 0.2-0.3 percent 
standard 


for refractory concrete of 


weight under the same circumstances 


crac ked 


exposure to 


Some specimens several 


months later after 


peratures between 1500-1800 F 


tem- 


Special care was necessary during 
artificial drying of light-weight cast- 


ables, On account of their porous 


160 


FIGURE 3—Failure of an erosion resistant castable induced by instability of hydrated compounds 

of calcium silicate cement. Specimen on the left was fired at 1750 F and the other at 2000 F, 

both in oxidizing atmosphere. Specimens left the furnace without defects. Several days later deep 
cracks developed. Photo is three weeks later. 


nature, more moisture is retained 
which developed a destructive steam 
were raised 


pressure if temperatures 


too fast Figure l 


Erosion resistant refractory castables 


recommended 
1200 F. 


exist 


‘These castables are 


for erosion resistance up to 


Correlations are known to be- 
tween erosion rate and compressive 
For that 


reason the cement:aggregate ratio is 


strength or fracture strength 


on the cement rich side to provide 


maximum strength. A cement rich 
ratio in turn is detrimental at elevated 
temperatures when due to dehydration 
the hydraulic bond is diminished 
The 


calcium aluminate or high early 


materials tested contained a 
strength calcium silicate binder. The 
comparatively coarse aggregate was 
either crushed fire brick, silicon car- 
bide or corhart 

Regarding temperature stability, the 
behaved as could be 


thei 


castables ex- 


pected from binders. For in- 
containing calcium 
fused at 2250 F 
with one exception also displayed un- 


stability in the 1500-1800 F 


stance, the ones 


silicate cement and 


range 


Cementious Binder 


Results indicate that the cementious 
binder proved to be the decisive factor 
the stability of 


influencing refractory 


castables 


Agvregates generally possess superior 
stability because they are either refrac- 
tory material prefired to incipient 
fusion or stabilized in some other way 
It is the cementious binder which 
undergoes drastic changes of its prop- 
erties with and 


temperature atmos- 


PETROLEUM 


phere of exposure, 

Specimens made from calcium sili- 
cate cement mixes revealed a general 
trend to fail after heating at tempera- 
1500-1750 F. The nature of 
failures included all intermediate steps 


tures of 


from fine deep cracks to complete dis- 
‘T he 


became noticeable ranged from sev- 


integration. time when failures 
eral days to five months after removal 
from the furnace, except in reheating 
failures occurred in the 


tests where 


furnace. This obvious instability was 
observed in oxidizing as well as re- 
ducing atmosphere and more pro- 
weight than 


heavier aggregates (Figures 2 and 3 


nounced with light 


The reason generally given is that 


calcium silicate cements release free 


lime during dehydration which upon 
cooling tends to rehydrate or easily 
reacts with other elements. The release 
with the 
in the 


with 


of calcium oxide increases 


amount of gaging water used 
mix. Overgaging easily 


light 


occurs 
weight or porous aggregates 
whi h absorb eCXCeSss moisture 

The light 
were developed for gunniting and 
difficult to 


tested weight castables 


naturally are pour into 


forms because they are not designed 


to flow easy. In order to facilitate 


pouring ol homogenious test speci- 


mens greater than recommended wate: 
‘| his. together 


ratios had to be used 


with internal caused by the 
high 


contributing factors to the more pro- 


stresses 


shrinkage rate may have been 


nounced failures of calcium silicate 
cements in light weight castables 
Besides 


portland type cements at temperatures 


reactions of the free lime 


above 1300 F can be subject to min- 


eral inversions which result in volume 


REFINER 





FIGURE 4—Example of carbon disintegration failure of a medium weight 
castable after three cycles at 1800 F in illuminating gas atmosphere 


FIGURE 6—Example of carbon disintegration failure after 4 cycles at 
1800 F in illuminating gas atmosphere. Material is identical to that 


of Figure No. 5. 


changes which can develop disruptive 


lorces 


Finally all castables containing cal- 


cium silicate cements with one excep- 


tion, failed completely by fusion when 
vitrification set in between 2000-2250 
F. The high percentage of silicates is 
responsible for this 

Specimens bonded with regular cal- 


cium aluminate cement consistently 
1800 F 
minating gas atmosphere, Gas of the 


| able 2 


Disintegration of samples obviously 


failed when cycled at in illu- 


analysis shown in was used 


was caused by destructive internal 
carbon depositions around nuclei of 
iron particles. The attendant volume 
increase produces the disruptive force 
Unfortunately also the rupture strength 
around 


of castables is at a minimum 


FIGURE 5—Example of carbon disintegration failure of a standard weight 
castable after two cycles at 1800 F in illuminating gas atmosphere 


1800 F because the original hydrauli 
bond is lost by dehydration while the 
temperature 1s still too low for an 
effective ceramic bond by vitrification 
Che relatively high iron content of 
regular calcium aluminate cement 
catalyzed the decomposition of | the 
hydrocarbons CH, and C,H, into ¢ 
and H, because the H,:CH, ratio of 
subject gas was less than the equilib 
BOO | 


carbon had to be deposited to rea ha 


rium mixture for therefore 
stable equilibrium. Actually from 1750 
F upward hot gas leaving the furnace 
which 


How 


destructive 


muffles contained a lot of soot 
kept plugging the burn off pipe 


ever, at 2000 F and above 


carbon deposits were not observed 


because vitrification set in 


probably 


and coated the iron parti les with 





TABLE 2 


CO, co 


2% 9.2% 9% 
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FIGURE 7—Example of carbon disintegration failure of an erosion 
resistant castable after 


5 cycles at 1800 F in 


atmosphere 


illuminating gos 


viassy silicates thus eliminating § the 


catalytic surfaces (Figures 4 6 


and / 


The better known carbon disinte 


gration resulting from the reaction 
CO CO 


likely to occur around 


1000 F was not 


which is most 


observed. The lattes 


requires a much higher percentage of 


CQO than 9 percent as found in illu 
Possibly 


percent 1s necessary as 


minating gas more than 50 


reported by one 
observer 
Di rupli f carbon deposition 


not observed when calcium silic: 


cement was used. In this binder the 


iron content is lower and also sulphu 


added t¢ 


Sulphur if 


compounds are facilitate 


quick setting effective 
catalyst poison which may « 
different behavior 

Only iron free 
TTilxe 


whole 


temmperatul 





is well as reducing atmosphere. ‘They 


were not subject to any disruptive 
carbon depositions and also were free 


f the 


ium silicate cements 


inherent shortcomings of cal- 


Type of Failures 

With regard to the type of failures 
as a result of excessive temperature, 
the following is noteworthy 

The atmosphere of environment 
oxidizing or reducing did not influence 
essentially the softening or fusion tem- 
perature, however, it seemed slightly 
higher in oxidizing atmosphere. 


Castables silicate 


with calcium 
binder generally failed by fusing com- 
pletely into a liquid when fired within 
a 100 F 


recomninge nded 


margin above the maximum 


service temperature 
Chis sudden and complete breakdown 
On side, all 
castables containing aluminous cement 
failed 
heated 


iS significant the other 


more gt adually when 


OvVCT- 
In the latter case there was a 
progressive softening spread over a 
range af several hundred degrees, pro- 


viding a salety 


vreater margin of 
against runaway temperatures 

The unfired castables of the test can 
be divided colorwise in two groups 
One type which is more or less white 
and another which comprises various 
hades of typical gray concrete colors 
color 


The white mixes derive thei 


from their pure iron-free alumina 


binder or pure iron-free portland type 
When 
of incipient fusion these castables did 
Above 


light brown spots appeared giving 


cement fired up to the point 


not change thew color this 


them resemblance to alumina fire 


bricl 

The 
pronounced color changes, Up to 1500 
i ol 


existed, the 


gray mixes underwent more 


as long aS SOT hydraulic bond 


basic gray or greenish 
only 
From 1500 


changed to 


vray was retained, assuming 


lighter shades above 200 F 


k oup biscuit 


specimens 


like colors, growing more and more 


brown or reddish-brown until failure 


occurred, These permanent color 


changes seem rather characteristic. An 


effort was therefore made to record 


the individual colors by matching 


color snips This color chart has possi- 
field the 


Ww hic h a 


bilities to determine in the 


madi Mmuim temperature to 


certain castable liner has been ex 


posed ; espec ially when all other means 


of temperature recording have failed 


Conclusions. When selecting com- 


mercial refractory castables, careful 


lo2 
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Vogrin Heep 
CHRISTIAN M. VOGRIN is a sec- 
tion engineer in the Piping division 
of The M. W. Kellogg Company. A 
graduate of the City College of New 
York, he has been with the Kellogg 
organization 1942. Vogrin is a 
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Committee on Steel Flange 
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since 
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Com- 
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HEINRICH HEEP, the first man to 


use the name, “Snorkel,” was a con 


sultant on U. S. and British subma- 
rine problems when he 
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Kellogg Company in 
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associate there. Heep was with Ger 
many’s H. Walter, K. G., 
World War Il. While 


company’s Submarine 


during 
that 
Development 


heading 


division, he made decisive contribu 


tions to the Snorkel design and 


Was 


credited with naming the new device 





consideration must be given to all 


po ible 


service conditions. It is not 


enough to note the maximum service 
tt Hipe rature, Cycle temperature Varla- 
tions during operation, type of atmos 
phe re and ¢ xpecte d frequen y of shut 
down with attendant cooling influence 
decisively the choice of a castable 


Phe 


reputable manulacturers of commer 


information handed out by 


cial castables were found fairly cor 


rect, but incomplete. ‘Therefore, ap 


propriate tests are advisable whenever 
castables have to be spec ified for new 
service conditions, The unexpected 
disruptive carbon deposits on catalytic 
iron particles from the decomposition 
of CH, at 1750-1800 F 
point 

The ASTM specifies an atmosphere 
of 100 CO tor 


distintegration test. An atmosphere of 


proved this 


percent the standard 
CO alone should be a rare occasion in 
that a 


certain minimum percentage, possibly 


any process. Indications are 


more than 50 percent of CO is re- 
quired to produce such damage. More 
work is desirable to determine exactly 
the critical range of CO concentra- 
tions 

The maximum service temperature 
as recommended by reputable manu- 
facturers of commercial castables is 
reliable. Materials with ratings up to 
2000 F will not fail even if soaked at 
the maximum temperature. However, 
from 2250-3000 F 


considered 


ratings must be 


more ol less as hot face 
temperatures 


high 


strength portland cement as hydraulic 


Castables containing early 
binder can be used without limitations 
] 400 F. 


higher temperatures it must be kept 


up to Regarding service at 
in mind that during subsequent cool- 
ing and shutdown periods some in- 
stability exists due to reaction of de 
hydrated lime with the surrounding 
atmosphere or to mineral inversions 
Excessive hydration during application 
increases this instability. Portland ce 
ment mixes, however, offer good re 
sistance against carbon disintegration 
Castables containing calcium alu 
minate cement combined with suitable 
aggregates possess temperature stability 
2250 F. Service 
high percentage 
about 50 percent and more 


environment 

of CO 
and CH, 
will cause carbon distintegration in a 
temperature range of 900-1700 F. The 


up to 


containing 


reaction is catalyzed by the high iron 


content of the calcium aluminate ce 


ment 


Castables for hot face temperatures 


of 2500-3200 F require practically 


iron-free (less than | 


percent cal 
cium aluminate cement for reasons of 


temperature stability. ‘These castables 


if mixed with an equivalent inert 


aggregate possess also the greatest 


stability against various service en 


vironment 


If one would condense the results 


derived from this test program into 


one sentence, it might be stated 


In selecting a castable material for 


a vessel lining, check for substances 


in the castable which might be a 


catalyst for undesirable reactions or 
chemically with the 


which react 


service environment in a way to 


cause damage to the liner itself or 
the 


for instance catalysts 


to substances inside contained 


equipment 


This paper was presented at the 
ASME Petroleum Division Confer 
New Orleans, Sept. 25-28 


> 
pees 
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1955 


TROLEUM REFINER 








REVERE 


eal tor distillation 


These photographs show three distillation columns fabri- 
cated by American Copper & Brass Works, Cincinnati 2, 
Ohio, for a customer in a foreign country. They are made 
of Revere Copper Sheets and Circles. All told, 4608 pounds 
of copper were required. The columns will be used to distill 
high-proof alcohol, either beverage or industrial. 
Longitudinal seams were welded. Flanges were produced 
by simply turning the metal over to the required dimension. 
Copper, you see, is extremely easy to work. In addition, it 
does not react with alcohol and a wide variety of other 


liquids and gases. Copper also can be quickly and economi- 


cally welded by modern methods, and if you wish, the 


Revere Technical Advisory Service will be glad to show you 
how to do a fast and sound welding job on copper sheet 


and plate. See the nearest Revere Sales Office. 


Two views of three copper distillation columns by American 
Copper & Brass Works, Cincinnati. The large holes will 
be closed by removable plates, for inspection and cleaning 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 


Mills: Baltimore, Md; Chicago and Clinton, IL; Detroit, Mich, 
Los Angeles and Riverside, Calif New Bedford, Mas.; Rome, N. Y. 
Sales Offices in Principal Cities; Distributors I verywhere 
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Shale -Oil Facility Planned 


SHALE OIL is still trying to get a start in the 
world. At Rifle, Colo., the Bureau of Mines is 
studying safety in mining the oil-bearing ma- 
terial, while nearby Union Oil Company of 
California is building private industry’s first 
pilot plant in the U. S. And now at Denver, a 
research institute has been hired to try out a 
Swedish process. For that story and a descrip- 
tion of the process, see “Who’s Building.” 

Keep Going to Page 187. 


Twenty-five Equipment Items 

‘Two NEW LINES of general-purpose centrif- 
ugal pumps are among the 25 or so items of 
new equipment described in “What's New in 
Equipment” this month. Information on any 
of this equipment can be obtained by using the 
“Reader's 
next to the last page of the magazine. In addi- 
tion there are 13 items of Manufacturers’ Lit 


casy-to-handle Service Card” on 


erature which also can be 
“Service Card.” 


requested on the 
Keep Going to Page 258. 


Flow Information Released 


ONE OF THE BOOKS reviewed this month ts 
A.G.A. Flow Constants, a manual for orifices 
where flange taps are used. This book should 
be a help to the petroleum-refining industry, 
where accurate flow measurements require 
precise calculation of metering equipment, See 
“Reviewing New Books,” for this and other re 
views important to the industry. 


Keep Going to Page 172. 








READING 
AHEAD 


Having Trouble with Crayfish ? 

Iv YOUR TROUBLE is keeping crayfish out of 
dikes, learn how this was handled at one plant. 
If you are not having trouble with your dikes, 
read “How to Do It” anyway. This month’s 
offering on crayfish may not be up to our usual 
standard of helpful hints, but it is certainly one 
of the most interesting hints we have run on to 
in a long time. Keep Going to Page 166. 


Refiners Set Meetings 


TECHNOLOGISTS, refiners and industry ex- 
ecutive already are turning 
their attention to Montreal, in 
anticipation of a top-notch 

scheduled for that 

quaint old town. For the pro- 
gram of the API Division of 

Refining’s first Mid-Year 

Meeting to be held in Canada, 

see “What's Happening.” The 

meeting will be headed by the 
division’s vice president, E. B. McConnell, of 

The Standard Oil Company (Ohio 

Keep Going to Page 217. 


meeting 


McConnell 


New Recorder Explained 


A REPORT on a new tool for studying engine 
combustion is one of the topics taken up in 
“Heard at Meetings” this month. Dealing with 
the Crank Angle-Time Recorder, it was given 
at the recent SAE meeting in Detroit. 

Keep Going to Page 178. 
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They’re saving with these Crane valves 
on 850 F. draw-off service 


THE CASE HISTOR Y— What does valves have cost no more than sim Crane offers you complete selection 
it cost to keep a valve working? ple routine maintenance. They’ ve in steel gate, globe, angle and check 
The answer can vary widely — as shown no leakage, given no trouble valves inall pre 


the DX-Sunray Oil Co. knows after of any kind. They’re still as de ure classe in ——— 


long experience with Crane mainte pendable as new izes up to 24 i 


, 


nance-saving valves. inche 


Outwardly Crane valves lool 

For instance, take the 3-inch like many others. The difference For valuable 
600-pound cast steel valves shown that’s important to you is mainly helpinspecify 
here. These No. 171X Crane globes inside. It’s in Crane's greater skill ing and order 
were installed in 1945 on draw-ofl nd care in casting steel—in de ing, call your 
lines from reaction chamber. They veloping Exelloy seating —in oper local Crane Rep 
handle oil at #50° F iting design ind in Crane’s way resentative 

In 9 years’ continuous service of testing valves. That’s why they 


with frequent operation, these give extra long, low-cost service 


N E VALVES & FITTINGS 


PIPE © KITCHENS © PLUMBING « HEATING 


Since 1855 — Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
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How To Do It... 





$10 Is paid for each accepted idea. Mail to Editor, Petroleum REFINER, P, O. Box 2608, Houston 5, Texas. 


SETTLED WATER BASIN 


Continuous Circular 


re 
? Overflow Larder Woter Level 
y 














he, ) See Note 


™ 








See Note 

















Water Iniet 
vm -Sludge Pit 
Note: Sand & Gravel Deposit Sludge Removal Line 


To Discourage Crayfish 


CROSS SECTIONAL VIEW 


Stop Crayfish Leaks in Your Dikes! 


Roof 


Control 
Chain 


Here’s how practical 
experiene C Was used to save Manway 
money and downtime. 

Soon after startup, leaks began to 
develop in the dikes at one installa 
The thought that a 
porous soil condition was causing the 
leaks, 


given to 


lion first was 


Flange —_ 


and some consideration was 


Clamp 





installing bentonite clay or 


asphalt seal coat 


On careful inspection, however, the Chain __ 


Wad 
4 
eS ae S/ 
\ Sy 
a a 
KY 
sf 


Lhe holes were bored on the wel rf 
side almost through the dike. Thus , AS 
water easily seeped through, and set Ka os ___.Hose 


real trouble was found to be crayfish 


he les 








ious leaks were started. The real prob 


lem was to get rid of the crayfish, at 





a 





least discourage them 


The 
recalled that crayfish do not bore into 
level 


lowered, and from two to four inches 








answer came when someone 


Replace Drain Hose Without Cleaning Tank 


He re 18 


drain hose without cleaning the tank 


ind or gravel. The water was a good way to replace a drawn up to the deck by the supple 


mentary control chain, through the 


of sand and gravel was laid over the 


dike 


Sure 
leakage had slowed to a trickle. To- 


wall 
enough, in a few days the 


day, after a year, there is no leakage 


166 


W hen you need to change a hose. try 
following this sequence ol operations 

Lower the oil in the tank to about 
one foot. The flanged joint, where the 
two joined, is 


sections of hose are 


PETROLEUM 


chain manway provided for this pur 
pose 

Disconnect the two sections of hose 
and tie a length of rope from the deck 


through the chain manway to the end 
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Now —A Revolutionary NEW Steam Trap! 


ACTUAL 
SIZE 


SO RUGGED | SO SIMPLE 


this steam trap practically eliminates maintenance 


Major advance in trap design! 


‘ Imagine a steam trap machined from a solid block of stainless 
Fi A CAP steel. A trap with only 3 parts...cap, disc and body...and not 
even a valve-closing mechanism — the kinetic energy of steam 
closes the valve and ONLY the TD uses this new operating 
principle. 


2 That’s the revolutionary new Sarco type TD. It has only one 
e A DISC moving part...a hardened SOLID stainless steel disc. And it is 


not affected by superheat, water-hammer, corrosive conden 
sate. That’s why we can say INSTALL IT—FORGET IT! 








Use the SAME trap for 10-600 psi...for light or heavy loads 
... without seat or valve change or other adjustments. Closes 
tight on no load—no steam waste. 





Ask for a 60 day trial installation of Sarco TD trap and 
strainer ... write for bulletin 257. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


Only Sarco Makes All 5 Types 


That's why Sarce can give impartial advice on proper steam trap selection. 


aiso-e8 


SIMPLICITY ITSELF! 


oO il 
No valve-closing mechan- . G [ 
isms to wear or stick. No witae 3 it ‘ 
critical clearances to — = a 1 


Float Liquid 
choke. No gaskets to leak. Thermodynamic Thermostatic Thermostatic ~ 
Only moving part a SOLID Steam Traps Steam Traps 


Expansion Camiift Bucket 
© eee stainless steel disc. 


Steam Traps Steam Traps Steam Traps 
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COOPER ALLOY 


N 


BRIEFS 


@ Edited by GEORGE BLACK 


AKH /3 NOW AVAILABLE 


How to maintain close dimensional 
accuracy, fine interior and exterior 
finish and uniform soundness in the 
casting of a 1'4 lb. stainless steel 
instrument housing is told in the 
latest history in the Cooper 
Alloy Advanced Know-How series. 
Ask for AKH #3 and get thé full 
story on the use of shell mold and 
shell cores in the production of one 
of those “‘impossible’’ castings 


case 


BUNA WN FITTINGS 


Vanton’s line of Buna N and natural 
hard rubber fittings is described in a 
newly revised four-page condensed 
catalog. Diagrams, dimensions, and 
application data are included. Ask 
for Bulletin BN 


INQUIRIES AT ALL TIME HIGH 


The demand for technical literature 
of value is on the increase. Our libra 
rian reports more than 20,000 indi 
vidual pieces of literature requested 
during the past twelve months, and 
we're glad to know that we are serv 
ing the needs of so many plant operat 
ing and purchasing people. For a 
quick glance at the most recent 
publications available on request, 
write for Technical Literature Folder 
TL56 


OUR FACE IS STILL RED 


We're still apologizing to the many 
people who have requested our 
deluxe stainless steel valve and fitting 
catalog. The demand not only exceed- 
ed our supply but our ability to 
process them as well. Even with daily 
overtime and Saturday work we still 
haven't caught up with requests. . 
so please forgive us if you’re one of 
those on the waiting line. 


Pi 


COOPER ALLOY 


IOF N. J 


MILLS 


For more data on advertised products 
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| been attached to the 


| sec tions 


How to Do Ite» ° 


‘T he n by 


connection at the 


unbolting 
dec k and 


hose 


of each section 
flange 


shell 


withdrawn 


each section of can be 


chain in the 
whi h had 


ends of the hose 


Re place the 
hose 


support 
new The two ropes 
they 
attached at 


where joined to- 
the 


replacement hose Se 


were 
gether are same 
points on the 
he 
pulled into place by 
these 


tions two new sections can be 


hauling up on 
rope Ss 


Secure the 


tions 


dec k and shell connec 
flange the end sections of hose 
the 


and dis onnect the 


chain, 
The 


to go back 


together. attach control 
two ropes 
floating roof is then ready 


into service 


Safety Lock-Out Control 
Board May Prove Useful 


Standard practice require that me 


lock 
trically 


chan be assigned individual 


lor use vhen working on ele 


controlled equipment. Each mechani 


has hi 


on the lock assigned 


name and number engraved 


to him 


SAFETY-LOCK CONTROL BOARD } 


lo« k 


boards are installed which accomplish 


In addition to this, safety 


a two-fold purpose 1) The foreman 


can tell at a glance if an employee 
has taken his lock to a job requiring 
its use 2) A check at 


the day shows whether or not all locks 


the ( lose ot 


have been returned 


Install Welding Tip Racks 
On Shop-Made Tank Dolly 


Whe ri 


and nee 


welders do a variety of jobs 
and weld 


difficult to 


d different cutting 
Ing tip it sometimes 1s 
keep the ¢ 
damaged 
Install a 


dolly 


xtra tips clean and un 


rack in a shop built tank 


made of scrap pieces to hold 


L 
{ny STAINLESS STEE 


WELDED GRATING 


Particularly 


chemical and petroleum industries 
many type 


agonal CTUrmss b if 


x }y" main bar, '4 


] 
Ty po sc W 4 ’ x 


suited for conditions such as in the 
Avatlable in 
s of stainless from Gary Type GW-75A 
hexagonal cross bar) to 
‘ main bar, °i¢" hex- 
Send today for full details 


Write for Catalog PR-26 


Standard Steel Spring Division 


ROCKWELL 


4011 East 


use Readers’ Service Cards, last page 


Seventh Avenve . 


SPRING AND AXLE CO, 


Gary, indiana 





Tee-shaped Distributor Nozzle dis 
charging Foam from Rockwood Foam 
Maker Unit into vapor seal space be 
tween floating roof and tank wall 


te Ol 
hm tm a oo 


# 


' 
a | | 
The Sinclair Pipe Line Company and Rockwood have developed a new int This stair platform at top of tank 
grated fire protection system that is actually built into this Sinclair Pipe Line shows the Foam Hydrant (top right) 
Company floating roof tank at Humboldt, Kansas and Rockwood Foam Maker Unit 
center) which is located so as to de 


liver Foam to roof are below stair 
platform 


. 


A new approach to 


floating roof tank protection 


Now for the first time, an integral tion with Sinclair Pipe Line Com 
Foam-making and Foam-distribution pany, developed a unique and 
system that brings truly modern fire practical method 
protection to floating roof tanks A compact, more economical, more 

Tank fires usually occur in tanks effective integrated system that is ac Gasoline engine driven fire pump, 
of the floating roof type. Lightning tually built into the tank! This system —— ee torage tanh ' nd Rock 
is the chief cause of these fires insures speedy Foam delivery and di mts AR oe . oe + "Sine | sin ‘3 Hom 

Portable Foam hose lines could tribution in the critical vapor seal boldt Station. This unit has a Rock 
put out these vapor seal fires uf space between the tank wall and the wood L, type Metering Valve and 
there was sufficient manpower uf floating roof Rockwood “B™ proportioner 
the Foam lines could be placed into Here’s an entirely new approach 
operation soon enough if the hose to protecting floating roof tanks. It 
streams could be brought close not only minimizes losses, but per 
enough to the fire. There were too mits the fire to be put out by one 
many “‘ifs’’ to this system. There man if necessary and increases the 
must be a better way and there afety of fire fighting personnel 
was! Write for full information on thi 

Rockwood, working in conjunc- unique fire fighting idea! 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 
1089 Harlow Street 


Worcester 5, Mass “wa 
4 


Please send me full information 
on the Rockwood Integral Foam 
making and distribution system 


ns 
‘irre 


Title 


ROCKWOOD SPRINKLER COMPANY 


Engineers Water... to Cut Fire Losses 


Company 


Street 
Distributors in all principal cities 
City 
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HIGH YIELDS-—-LOW COSTS with 
Kellogg Steam-Methane Reforming 


Helping to meet increasing demands for 
petrochemicals, the Sohio Chemical Com- 
pany’s new anhydrous ammonia plant 
at Lima, Ohio will have a capacity of 
300 tons per day. Engineered to get opti- 
mum efficiency from refinery gas and 
natural gas, and constructed well ahead 
of schedule, this multi-million dollar proj- 
ect was The M. W. Kellogg Company’s 
responsibility from start to finish. 

The M. W. Kellogg Company is privi- 
leged to participate in the current expan- 
sion program of the Sohio Chemical Com- 


pany, which provides further evidence of 
the efficiency of Kellogg’s steam-methane 
reforming process and its unique quench- 
type reactor. This process is one of four 
which M. W. Kellogg offers ammonia 
producers for meeting various local oper- 
ating conditions. Some idea of the flexi- 
bility of ammonia plant design permitted 
by these four processes, with specific de- 
tails of each, may be obtained by writing 
for M. W. Kellogg’s 12-page, illustrated 
booklet, ‘“‘Synthetic Ammonia—Four 
Basic Plant Types.” 


PETROCHEMICAL PROCESSES AND PLANTS 


CHEMICAL PROCESS DIVISION 
THE M. W. KELLOGG COMPANY, 225 BROADWAY, NEW YORK 7, N. Y. 
The Canadian Kellogg Company, Limited, Toronto « Kellogg International Corporation, London 


SUBSIDIARIES OF PULLMAN INCORPORATED 
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WW Shatt 
3 > sEALS 


for lifetime 
performance in an 
petroleum or petrochemical ladles 


TYPES land 2a 


Synthetic Rubber Bellows » For Low Pressure Service 





diesel fuel, fuel oil, 
propane, ethane and 
is to synthetic 


Services: gasoline, 
crude oil, butane, 
similar products non-injuriou 


rubber. 


Pressures: to 200 psi. 


Temperatures: 40°F to +212°F. 


these spare ti i 

ponte ee Ee two strips of Construction Data: Factory assembled Self- 
metal across the a of the doll adjusting sealing head. Lapped faces positively prevent leakage. Low 
oo exten e¢ hdien Gian tectinn spring pressure for minimum wear. Available in balanced construction 
thr ‘th strips ay Chaliih tie ties for pressures to 550 pst. 

p various sizes and angles of | 
welding tips in the top rack and | 
= tips in the bottom rac k. rn 
ed a chain with attached turn- 
— e to hold the racks to the tanks 

construction reinforcing metal | Packaged Type Seal + For High Preseare Serves 


brackets 
to hold the = 
i. on he hoses when not | 














Services: Same as Types 1 and 2. 
Pressures: to 1200 psi. 
Temperatures: 40°F to +250°F. 


Construction Data: Heavy duty Hydrauli- 
cally balanced to handle high pressures Single-unit pac 


installation. 


kage for easy 


Sealing Members Made of Teflon* - Engineered for service conditions 
that do not permit use of rubber 


e . —_ 
Services: alkyl benzine, benzine, « reosote, sili a .- oes 
‘\ 
cone oil, some petroleum derivatives, and all ak 
« "j 


Gi 
sa Pole om Half Track known Corrosives 


Handle 
s He 
avy Loads Pressures: to 150 psi (balanced construction 
to 750 psi.) 





Heavy « 
} quipment may be moved 


safely abc : 
} mut the job with the half Temperatures: —120 F. to +500°F. 


Furnished in the metallurgical specification best 


track boom ass 
ym assembly shown here The Construction Data: 
Flexible wedge ring and sealing ring 


rig Si 
ig 1s designed not only to @ 
truck ; ive a light suited to the parti ular service 
a mechanical advanta; Ided ! . us 
pnt gt antage laro molded trom ¢ yemically inert efion 
gh to handle big loads, but al 
a haa y also 
provide height necessary to 
' ‘ Carry 
long lengths of pipe 








Contact “Jo ’ és 
A heavy your clade iota shaft seal best suited to 
Rae ow steel spreader bar attached on “John Crane's” quest bulletin giving full information / a 
e ¢ in pole block prevents exces complete line of mechanical seal j ¢ Y 
ive tension on the slings : Crane Packing Co., 6420 Oakt S ms - € 
(Chicago Suburb) In Canada 7 y bu 3 : artes Grove, oe ; | ? ed 

ane Packing Co., Lid., Hamilton. Ont —" a; 


‘ 


The entire ass 
re a embly is mounted on 


al P ‘ } 
S ag | « i at bs A SU! 
AlV FOC intl i tron 
“ t trad a 


bz 
ack made of steel plate and he | 
’ - lO” ron 


reinforces the gin pole 
2 CRANE PACKING COMPANY 


Fe } ruary, 1956 
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Portable analyzer 
for hazardous locations... 


-\ DAVIS 
m. PORTABLE 
._ EXPLOSION- 
PROOF 
© COMBUSTIBLE $ 
AGT MNT | 
' $YSTEM 


/ 


re yA 


| A completely self-contained, 
precision instrument that can 
be set up quickly in or near 
hazardous locations. Has vis 
ual and audible ‘high gas’ 
signals; continuous sampling 
by motor-driven pump; large, 
easy-to-read meter; ‘‘troubie 
indicating” Easy to 
use, easy to maintain. Dimen- 
sions: 20” x 14” x 16” 


Send for Bulletin 11-35 


circuit 


INSTRUMENT 


UV Is 


DivisStown 


INSTRUMENTS 
Division of 


t 
DAVIS 
Prd 
Davis Emergency Equipment Co., Inc. 
164 Halleck Street, Newark 4, N. J. 


me Ey 








Reviewing New 


Books... 





A. G. A. Flow Constants, prepared 
for The Company 
manual for orifices where 
used will speed the 
fice sizes, coefficients and flows. It is ex- 
pected to save engineering time in the 
oil, gas and chemical industries where ac 


This new 
flange taps are 


Foxboro 


computation of ori 


curate flow measurements require precise 
calculation of metering equipment 
Compiled as a supplement to “Princi 
ples and Practice of Flow Meter Engineer 
ing’ by L. K. Spink, the 
1 total of 77,811 separate flow calculations 
These 
Reynolds num 
,, and values of K. derived 
veloped by Dr. Buch 
ind used by A.G.A. and A.S.M.E 
Figures are presented in d/D steps of 
0.001 from 0.100 to 0.800 for each of 37 
line sizes from 1.535” IL.D. to 29.25” I.D 
The 111 tables 


graphic illy from 


manual contains 
figures include 
values of S for an infinite 
he a alues of I 


from the equations de 


evaluated to six 


ingham 


pages of were photo 


reproduced calculations 


made by t1utomatic computer machines, 
thus eliminating the possibility of 
Spot checks of 


to rule out possibilities of 


typo 
“I iphiu il errors cal ula 


tions were made 


errors in the operation of the compute: 


Use of the tables will save time in com 


puting odd orifice 


round-number coefficients and orifices for 


sizes, odd pipe sizes 
direct-reading gas meters where the line 
pressure is held constant 


The Foxboro Company Foxboro, 


Mass., 111 pages, $10 


Determination of Shear Stability 
of Non-Newtonian Liquids, prepared 
by N. D. Lawson—This publication will 
he ol 


velopment Or use of 


value to those concerned with de 
liquids and 
those 


used. It describes several test 


polymer 
of mechanical devices in which 
liquids are 
procedures which are capable ol Wiving 
results 

It reports the data from a cooperative 
effort to develop a suitable test method 
lor measuring shear stability of Non-New 
liquids The test methods studied 
included sonic vibrators, sharp-edged ori 
through a diesel fuel 
ind t pressure 


compat ible 


tonian 
fices, flow injector, 
release valve 


were made by 


Phe two test liquids 
blending polyalk yl methacrylate 
with a light petroleum base oil 

ear tability equipment 


» different rates of 


polymers 
Since the 
subjected th: 
he ir or severits 


ct comparison of the methods is not 


under condi 


er comparisor 
of equal se rity shows that they do 
dentical results, leading to the con 
could 


relerence hqu | 


m that va us test procedures 
d provided a 
to calibrate the equipment 
erican Society for Testing M 
1916 Race Street Philadelphia 


page » cents 


Mass-Transfer Operations, } 
Robert E. Treybal. This book introduces 


the general fe 
techniques ised in the 


atures of diffusion and the 
industrial applica 
tion of mas 

It not background n 
theoretical materi il, but covers the 
ples of 


transier Operations 


only presents a 
princi 
equipment design, equipment op 
fields of 
the following unit 


cation and 


eration ind = the application for 


operations humidih 


dehumidification, gas absorp 


For more data on advertised products, use Readers’ Service Cards, last page 


tion, distillation, extraction, ad- 


liquid 


sorption of gases and liquids, ion ex- 
drying, leaching, and briefer dis- 
diffusion, 


thermal 


change . 


cussions of dialysis, gaseous 


atmolysis or mass diffusion and 
diffusion 
This is the first completely 


treatment of these 


integrated 
It will 
as an introduction to the increasingly 
complex periodical literature 
McGraw-Hill Book Company, In 9 
330 West 42nd Street, New York 36, 666 
pages, $9.50. For sale by Gulf Publishing 
Company, P. O Box 2608, 


unit operations 


serve 


Houston 


Salt and Water, Power and Peo- 
ple, by Robert E. Thomas. This book 
gives a short Hooker Electro- 
chemical Company. It discusses a few of 
the events and people associated with the 
past fifty Hooker's 
progress 

Hooker Electrochemi il ¢ ompany, Ni 
agara Falls, N. Y., 109 pages. ) 


history of 


years of growth and 


Tables of Thermal Properties of 
Gas, by Joseph Hilsenrath, C. W. Beck 
ett, W. S. Benedict, Lila Fano, H. J. Hoge, 
J. F. Masi, R. L. Nuttall, Y. S. Toulouk- 
ian and H. W. Woolley. This collection of 
tables thermodynamics and 
transport properties of air, argon, carbon 
dioxide, 


covers the 


carbon monoxide, hydrogen, nitro- 
gen, oxygen and steam 

The properties of compressibility factor, 
heat, 
ratio and sound velocity are 


density, entropy, enthalpy, specifi 
spec ific-heat 
tabulated for the real gas at pressures up 
to 100 atmospheres and to temperatures 
of 600 K for hydrogen, 1500 K for carbon 
dioxide, 850 K for steam and 3000 K for 
the remainder The thermody- 
uniformly 


ideal-gas 
namic functions are tabulated 
to 5000 K 

Also tabulated are the 


and transport 


Vapor pressures 
thermal con 
viscosity, and Prandtl 
fitted cither semi-theoretically 
or empiri illy to the experimenta 
tabulated over the range of the 
ivailable experiment il data 
tabulated 


experimental data are 


properties 
ductivity number 
These were 
values 
ind are 

Comparisons of — the values 
with the existing 
shown in deviation plots which exhibit the 
ind distribution of the 
data as well as their agreement 
tabulated values 

Government Printing Office 

ton 25, D. ¢ 1/8 pages $3 /9 


range exper mental 


with the 


W ashing 


Analytical Procedures for Synthe- 

tic Lubricants, a report on Ai: 

research. This report presents a rel 
nple schematic procedure for the 

{ synthets 
i new paper chromato 

the separation and identification 


Force 


lubricants and additives 


raphic m 


oxidants 
While these 
lubricant 
Cases 
other 
ite rei 
held 
good 
tive 
research by Denver 
1 Institute for Wright Air D velop 
iter, th trace the 


i vears 


report steps 








Published Monthly in Leading American Trade Magazines by Union Wire Rope Corp. 


W NEW FERRULE WORKS IS 
OWN IN FREE SLING BOOK 


Ferrule Story, Facts on Fittings 
and Slings In Useful New Edition 
This new and enlarged edition of the Tuffy Sling 


Handbook is an absolute “must” for plant and safety 
engineers, purchasing agents and shop foremen— 





everyone who uses, buys, or supervis« work with 
slings. We distributed more than 85,000 copies of the 
first edition, and the demand for this new, completely 
revised edition is going to be even greater 7) 


Featured in our new Sling Handbook is the new Tuffy 
streamlined metal ferrule pressed on the tucked eye 
splice. This new Tuffy Sling Handbook lists nearly 
a dozen new fittings ling bridles, slip-on thimbles, 
safety hooks, sling saddles, horizontal clamps, and 
many others. It tells you all about the enlarged line 
of factory-fitted Tuffy Slings. It contains a complete 
rigger’s manual, proof-tested rated working loads and 
specifications on all Tuffy Slings 


SEE DISTRIBUTOR FOR it’s Yours Free, but our supply is going fast. So mail 
TUFFY SLINGS AND HOIST LINES the coupon now for your copy of this valuable Tuffy 


Sling Handbook. 
He can save you the time and trouble of 
carrying a full inventory. Tell him your 


normal requirements and he will keep S oth {T ff F h N F | d § | 
matching stock of Tuffy Slings and Tuffy tren 0 U y a ric OW qua eC in p Ice 
Hoist lines for fast delivery. Your Tuffy } ‘ Tuff 

distributor can supply longer sling serv- “Pty: 
ice life—bigger value for your money. 


‘i the 9-part machine braided 
Fabric of the ing eye is tuck 
together. Then the new Tuff tes 


New Tuffy Ferrule Exclusive Feature rule is slipped around the splices 
terrific pre ire, the metal of the 
at No Extra Cost 


Union Wire Rope developed the new Tuffy Sling ferrule to ially fl 
make Tuffy Slings easier, safer, and faster to handle. It ' TT ie br 
took extensive research and proof testing to improve upon 

the full length hand splicing of Tuffy Sling eyes which 

have withstood the test of time. Now equal or greater 

strength is attained with ferrule splice and the hazards of 

protruding tuck terminals are eliminated. Yet it costs you . tn we e ends mak 
nothing extra for this exclusive feature. ooth, ey hand 


tion of plice 
ws into t 


aided 


Mail Coupon for (SO, 
FREE Copy of New \ UMEON('$$:\2-cre Kone COFPOration 
Tuffy, Sling Specialists in high corbon wire, wire rope, braided wire fabric, stress relieved wire ond strand, 
HANDBOOK 2284 Manchester Avenue, Kansas City 26, Missouri 


MY NAME 


COMPANY NAME 
ADDRESS 


® CITY 
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New Books... 


G < ‘ a o 
.) : 4 ~ 
% ‘ 
* 
ONLY q in the schematic analysis of greases with 
> 


mineral and synthetic base-oils, inorganic 


« 


| and organic gelling agents, soap and urea 

| type thickeners and antioxidants. Charts 
OrFERS A and diagrams detailing the processes are 
given, with numerous photographs. A 30- 


pare bibliography 18 included 


va at (Office of Technical Services, Depart- 


ment of Commerce, Washington 25, 223 


pages, $5 75 


““ PNEUMATIC REGULATORS | ezine sem 


bers of the Engineering department of The 
M. W. Kellogg Company. This book is 
intended to supplement code rules and 
other readily available information with 
specific mechanical design approaches for 
entire piping systems as well as their in- 
dividual components. It provides a back- 
ground of information which will create 
understanding, competent application of 
analytical results, and the exercise of good 
judgment in handling the many special 
situations which must be faced on critical 
piping 

(John Wiley & Sons, Inc., 440 40th 
Avenue, New York 16, 365 pages, $15.) 


Heat Insulation, prepared by William 
Kenyon and Sons, Limited. A discussion 
is given of the three mechanism of heat 
transmission: conduction, convection, and 
pe neeseseee®| eae radiation, A group of nomographs also are 
Riel presented which show the effect of insula- 
Th ; ; tion on the rate of heat transmission. 
Lager , The various materials of insulation are 
discussed and the economics of their use 
are considered. The best method of prac- 
tical application for several configurations 
is emphasised by illustrations 

Ihe many charts, nomographs, dia- 
grams, and pictures makes this a useful 
book for those interested in heat insula- 
tion 


Vv MODEL H-10 PRECISION Vv MODEL H-20 SERVICE William Kenyon & Sons, Ltd 
REGULATOR REGULATOR field, Cheshire, 
V MODEL PH-10 REMOTE Vv MODEL VH-20 VACUUM : 
CONTROL PANEL REGULATOR Reviews of Petroleum Technology, 
J MODEL FH-20 FILTER- Vv MODEL H-22 RATIO RELAY Vol. 14 (Covering 1952-1954), by E. B 
REGULATOR V MODEL DH-71 PURGE Evans, D. L. Samuel and George Sell 
J MODEL F-1 AIR FILTER ASSEMBLIES This is a readable account of the recent 
progress in the petroleum industry. It 
cove Ss veolog d iz t r anc ‘ 

Only Conoflow stocks a complete line of precision-made, ne 7 Y yoy Wi — " "7 tr osm 
e “= 0 itior ve e alliec elds Oo ne oO 

low cost, pneumatic regulators which meet all the rigid I oie: ' - _— 


. . . leum chemistry, crude evaluation, and 
requirements of the instrument industry. synthetic fuels are included in the discus 


Conoflow regulators are used to maintain a filtered and s10ns * 

regulated supply to pneumatic instruments ...on test stands I m style of this — e differs from its 
... for a variety of applications on packaging machines = di , ‘tate : bei nt > abe = Sal nt 
... On remote manual control panels .. . for purging lines stidist Win eameeih “eidaile ee eee Cael 
on differential manometers...in bleed systems... for 


technology The book is heavily docu 
manual to automatic by-pass service, etc., etc. mented so that academic subjects do not 


Write today for Bulletin H-2 illustrating and describing I —_ n ewe — —, th “—_ 
the Conoflow Series "'H"’ regulator line. It's chock-full of We” PI & vagy toe Hn Ww. C. , eon os 
cross section and dimension drawings — performance , , ° 
characteristics and applications. It will be mailed to you 
promptly, without obligation. 


Dukin 
England, 130 pages.) 


Distillation in Practice, edited by 
Charles H. Niclsen. This book is based on 
the second “Experience in Industry” sym 
posium jointly sponsored by the Philadel- 
phia-Wilmington Section of the AIChE 
and the University of Pennsylvania 

It covers the most recent developme nts 
in the evolution of distilling techniques, 


TI RM Ce RE Meu! cesisn, techniques. of “petroleun 


fractionation, instrumentation, operation 


9) 

Con Orn ts FOREMOST MANUFACTURER OF FINAL CONTROL ELEMENTS | of distillation equipment, and commercial 
, fy mo 

“i a 


2100 Arch Street, Philadelphia 3, Pa. | *spects of vacuum distillation 
The contributors are among the coun 
SALES-ENGINEERING REPRESENTATIVES IN PRINCIPAL CITIES try's foremost authorities in the field of 
Subsidiary of Walworth Company distillation and bring to this book the ben 
efit of their wide knowledge and practical 
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. With five types of 


parallel and right angle 
Gearmotors, Master has 
the flexibility and choice 
of design you need for 
selected output speeds. 


With electric motor and gears 
combined into a compact, 
integral power unit, you 
reduce costs and increase 
efficiency through elimination 
of belts, couplings, chains, 
sprockets, external bearings 
or separate reducers. 


Available in sizes from Y% to 
125 H.P. You can integrate 
with the gearmotor electric 
brakes—3 types of variable 
speed units and fluid drive 
in any combination. 


. And that’s why more 
gearmotors carry the Master 
name than all other makes 
combined. Write on your 
business letterhead for details. 





-1Ist Choice 
for GEARMOTORS 


Because... 





the NEW 


 SOLFRUNT- 


(SOLID FRONT CONSTRUCTION) 


the gauge with 
BUILT-IN SAFETY! 


There’s safety with the new USG Solfrunt Gauge . . . behind 
the face is a solid metal wall! In the event of a Bourdon tube 
rupture, pressure is released through the large rubber blowout 
back. The case is of aluminum. 

Like USG’s Supergauge .. . with proper application . . . the 
Solfrunt is built to last a lifetime 


ARC-LOC MOVEMENT— Rugged beyond compare . . . broad 
generated gear faces, deep stainless steel bushings. Calibration 
adjustments from rear by merely removing blowout back 


SEGMENT—Stainless steel, with nylon-faced gear section 
Nylon-to-metal bond stabilizes the nylon against expansion 
and contraction... maintains accurate pitch diameter 
assures proper mesh with stainless steel pinion under severe 
temperature and moisture conditions 


LEGEND ON DIAL— gives complete description of socket, Bour- 
don tube, and movement material for ready identification. 


MICROMETER ADJUSTABLE SELF-LOCKING POINTER — permits 
accurate repositioning of pointer. 

Solfrunt Gauges available in 4!.’’, 6’ and 8!.” sizes. For 
complete information on case styles, materials of construction 
and connections, write for Publication 1819 


UNITED STATES GAUGE Giye Hbewdguailers 
FOR OVER 50 YEARS 


UNITED STATES GAUGE 
Division of American Machine and Metals, inc., 104 Clymer Avenue, Sellersville, Pa. 
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working experience. Students and particu 
larly young practicing engineers through 
out the process industries will welcome the 
book for its sound, basic information and 
as a stimulant for new ideas 

(Reinhold Publishing Corporation, 
Park Avenue, New York 22, 


pages 


The Mexican Petroleum Indus- 
try, 1938-1950, by J. Richard Powell. 
This study deals with both the economic 
and the social terms in which success or 
failure of expropriation must be measured 

It first traces the development of Mex- 
ico from a country of enormous feudal 
landholdings to one of halting industriali 
zation, and describes the strong feelings 
among Mexicans that theirs was a semi 
colonial country, doomed to backwardness 
until it achieved economic independence 
ind freedom from economic imperialism 

University of California Press. Berkeley 
t, Calif., 269 pages, $4.) 


Construction Planning, Equip- 
ment, and Methods, by R. L. Peurifoy. 
Among the special topics covered in this 
wor k are 


® Construction stages and construction 





layout keeping records of equipment per 
formance, material costs, and labor costs 
engineering fundamentals as they apply to 
construction; selection of the most suitable 
types of earth moving equipment; and re 
ducing the cost of excavating and trans 
porting earth 

® Illustrative examples, tables, illustra 
tions, and problems are generously supplied 
throughout 

@ Although the author treats the sub 
ject on an engineering basis, beyond the 
purely vocational level, the discussions can 
be understood by persons with vocational 
training 

(McGraw-Hill Book Company, Inc., 330 
West 42nd Street, New York 36, 533 
pages, $8 50 


Recommended Practice for the 
Design and Construction of Pres- 
sure-Relieving Systems in Re- 
fineries. This publication is the result 
of a ten-year study to establish a sound 
cngincering basis for such systems 
Reporting the findings of the Division 
of Refining’s Subcommittee on Pressure 
Relieving Systems, defines terms relating 
to pressure-relieving devices and their per 
formance; describes construction and op 
eration of relief valves, conventional and 





balanced safety valves, and (briefly) rup 
ture disks; and gives relief capacities re 
quired for various operation difficulties 
which cause pressure accumulations 

It sets forth the usual causes and effect 
on wetted vessel surfaces of accidental 
fires outside of vessels; discusses the cal 
culation of relief requirements for pres 
sure vessels exposed to open hires and 
states findings on protection of vesels from 
fire damage caused by local overheating 
on an unwetted surface by depressuring 
nsulation, earth-covered storage water 
cooling, or drainage 

The public ition also woes into the de 
ign of relief manifolds, and disposal met}! 
ods for dischar es from rehef ind cle 
pressuring systems 

American Petroleum Institute, 50 West 
90th Street New York 20, $1.50 
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New Rokide* Coatings 


esist Heat and Abrasion 


Rokide spray coatings help solve many 
high temperature and wear problems 


ITH the rapid mcrease in 
WV tncdern high temperature appli- 
cations there has been a correspond- 
Ing increase in demands for resistant 
materials. Norton ROKIDE spray coat- 
Ings are meeting such demands with 
great success. These hard, adherent 
crystalline refractory oxides offer 
many important advantages. For ex- 
ample: 
They are both thermally and electri- 
Their hardness, 


chemical inertness and stability in com- 


bustion temperatures provide high re- 


cally insulating 


sistance lo excessive heat, abrasion, ero- 
sion and corrosion. Their high melting 
points and low thermal conductivities 
reduce the lemperatures of the underly- 
ing materials and permit higher operat- 


ing lemperatures. 


ROKIDE Coatings vs. 
Stainless Steel 
Analyses of Norton ROKIDE spray 
coatings and of stainless steel reveal 
interesting comparisons. While less 
dense than the bare steel, the RoKipt 
coauings are very much harder, have 
considerably higher melting points 
and are very much lower in thermal 


conduc tivily and thermal expansion, 


Proof 


There are three Norton ROKIDE 
: ag aluminum Orv. 
ide, ROKIDE “ZS” zirconium ‘silicate 


and rokipe “Z” 


coatings: ROKIDI 


stabilized zirconia. 
Thoroughly proved in such critical 
applications as reaction motors, as 
well as in AEC projects, the value of 
these coatings to a broad range of 
more conventional applications is ob- 
vious. 
Applications 

The versatility and adaptability of 

ROKIDE Coatings are ¢ vident in the fol- 


February, 1956—Petro 


lowing list of appli ations, actual and 
suggested: 
Ba ffl plates “A 


met ha nic al seals 


. bearing surfaces . . 
feed rolls 
metal treads . . . thermal barriers . . 
reflection coatings . 
haust ports, duct linings, ladles and 


crucibles eee 


coatings for ex- 


insulation for copper hus- 
hars, circuit breaker components, ther- 
mocou ple wires and tubes, large and 
small electron equipment... protection 
les, valve plugs, piston heads, 


pump shafts, gas turbine parts, el 


for mn 


Although ROKIDE coatings are most 
commonly applied to metals they are 
effective on other materials, such as 
ceramics and certain plastic s. Thick 
nesses of the coatings gene rally ratipe 
from .005” to .05”. 


Other Norton 
Electric Furnace Materials 
are products made of CRYSTOLON* 
silicon carbide (including ROKIDI 
"CC coating for graphite parts and 
CRYSTOLON “N” monolith shapes), 
ALUNDUM* fused alumina, MAGNORITE* 
NORBIDE* boron 


Stabilized Zar 


Phese high melting materials 


Inaynesium oxide, 
carbide and Fused 
COlila 
are also the basi ingreds nts of the 


famous Norton R's 


ginecred and prescribed for the widest 


relractories en 


range of uses. 
For more detailed information on 


ROKIDE Coatings, Use the coupon 


NORTON COMPANY P Refractories 
4161 New Bond Street. Worcester 6. Ma 


Please send me further facts on noKinE ¢ 


Va we 


Sireel 


Cy 
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ROKIDE Spray Coatings are appled in a 
molten state by means of a me talizing type 
spray yun The oxide us fed into the gun in 


irefully controlled rate, The 


coatings can be ipplied to parts of any size 


rod form ata 


and to all shapes accessible to the spray gun 


ecpubpine nt 


WNORTONK 
REFRACTORIES 
Engineered... | ¥. .. Prescribed 


dalaking better products. . . 
to make your products better 
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REDUCE THE CHANCE 
OF USING THE WRONG 
VALVE LUBRICANT 


ELIMINATE LARGE 
WAREHOUSE STOCKS 


ONLY 


DESCO 


PLUG VALVE 
LUBRICANTS 


ARE All YOU NEED 


no matter what passes 
thru your vaives! 


No matter what the fluid or its 
temperature, Desco Lubricants are 
guaranteed to STAY in your valves 

. and 4 types are all you need. 

Desco Lubricants will not harden 
or coke-up because they are ALL 
lubricant and contain no inert 
material. 


ay 


—-*> a“ 
CONVENIENT STICKS OR BULK 


Packed in clean, convenient sticks in 
5 sizes for gun or jack screw. Also in 


5-quart, 5-gallon, and 100 Ib. bulk 


containers. Za 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive 


Sales Offices in All Principal Cities 


DELTA-DESCO 


PLUG VALVE 
/] LuBRICANTS 
AND EQUIPMENT 


LUBRICANTS FITTINGS GUNS LUBRICATORS 
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Heard at Meetings... 








New Tool for Combustion Studies 


The Crank Angle-Time Recorder, 
makes it to record engine-cyc le 
This 
was the report of Ethyl Corporation's 
J. A. Warren and J. B. Hinkamp at 
the SAE meeting in Detroit 

Othe 


are available for timing regularly re- 


CasYy 


tune, during erratic combustion 


( ombustion-researe h tools 


curring events, such as spark-plug fir 
knock. How 


ever, these methods have not proved 


ing, flame travel, and 


completely satisfactory for timing ran- 


dom events, such as “wild ping” 





Committee Week 
Set for ASTM 


The American So iety for ‘Testing 
Materials will hold its 1956 Commit- 
tee Week and spring meeting Feb- 
March 2 at the Hotel 
Buffalo, N. Y. More than 
250 ASTM technical committees and 
will 


ruary 2/ to 
Statler in 
subcommittees meet to discuss 
and review the year’s work. This will 
be in preparation for the annual meet- 
ing in June 

The 
the 


only non-technical event of 


week will be a dinner en- 


Feb- 
It will be sponsored by the 
suffalo District Council 


and 


tertainment ‘Tuesday evening, 


ruary 28 

An all-day symposium, Wednesday, 
sponsored by Committee B-8 on Elec- 
Metallic 
discuss Properties, ‘Tests and Perform 
Metallic 


will be 


trodeposited Coatings, will 


ance of Electrodeposited 


Fight 


outstanding 


Coatings papers pre- 


sented by authorities in 
various fields 


This 


important that it will be repeated dur- 


symposium is considered so 
ing the second Pacific area meeting 
at Los Angeles, September 17-21 
Among the committees meeting will 
be: A-5 on Corrosion of Iron and 
Steel; A-10 on Iron-Chromium, Iron- 
Chromium-Nickel and Related Alloys; 
3-3 on Corrosion of Non-Ferrous 
Metals and Alloys; B-8 on Electrode- 
posited Metallic Coatings; C-8 on Re- 
fractories: D j Fuels; 
D-11 on Rubber Rubber-Like 
Materials; D-16 Industrial Aro- 


matic Hydrocarbons and Related Ma- 


on Gaseous 
and 


on 


terials 
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PETROLEUM 


Both 
be 


Time Recorder 


erratic events 
Crank Angle- 


‘I he resear©e hers pre- 


recurrent and 


can timed with a 
dict that recorder studies will provide 
information of interest to gasoline re- 
finers and engine designers. 


The 


shaft-driven 


new time recorder is a crank- 


drum covered with a 


special paper upon which a dot is 
produced by an electrical spark each 
time the device is triggered by a com- 
bustion event. Event-detecting instru- 
ments are used to activate the record 
er. The paper record shows the crank 
angle in the engine cycle for each sur- 
face ignition or other measured com- 
bustion event 

to determine 


knoc k, 


octane 


The recorder is used 


result in 
fuel 


number on surface ignition, resistance 


flame fronts which 


effects of additives and 
of various fuels to surface ignition and 


effects of several factors on normal 


flame movement 


SAE Dramatizes 
Automation Kinks 


A show-business technique was 
used to dramatize problems facing 
the field 

was staged 
Detroit. The 


executives in 


the automotive industry in 
The skit 
at the SAE meeting in 
all-star 
the 
tries. 

The 
manufacturing 
called 


tractor, 


of automation 


cast were top 


automotive and aircraft indus 


story concerned a_ mythical 
making a 
“Helitrac’”’—a 


passenger Cal 


company 
machine com 
bination and 
airplane. The problem was to decide 
how much volume it takes to justify 


automation. Here’s the story: 


The executive vice-president of 
ABC, played by A. T 


president of ‘I hompson Products, Inc.. 


Colwell, vice 


calls a meeting of his manufacturing 
manager (L. I 
of DeSoto 
N. Cole, Chevrolet’s chief engineer 
McNamara, 
Pratt 


Woolson, president 


; chief project engineer (E 


purchasing agent (E. J 
director of 
Whitney 
cc & 


Oliver ( orporation 


purchases at and 


Aircraft 
Hecker, first vice president of 


, and sales manager 
The topics discussed included where 
and how to automate and how future 
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ale 


IN CHEMICALS (Soaps and Detergents) 


Count on Enjay for fast product turnover 


You get fast turnover when you make a better product 
And uniform, high quality Enjay chemicals help make 
your products better. The Enjay Company supplies a 
diversified line of petroleum chemicals to the surface 
coating, chemical and petroleum industries. Through 
the facilities of the new Enjay Laboratories, you can be 


assured of the best application of Enjay products in your 
industry. Nezt time, call Enjay for your chemical needs 


PETROLEUM SURFACE COATING CHEMICAL 
PARANOX PETROHOL 91 PETROHOL 9 
PARATONE PETROHOL 95 PETROHOL % 
PARAFLOW PETROHOL 99 PETROHOL 99 
PARAPOID JAYSOL JAYSOL 
PARADYNE Secondary Buty! Aicoho! . 
PARATAC Secondary Buty! Acetate ecy! Aicoho IN SURFACE COATINGS (Paint, Varnish and Lacquer) 
PETROHOL tsopropy! Acetate Denatured Ethy! Alcohot 
Methy! Ethy! Ketone Acetone , 
Dewaxing Aid Methy! Ethy! Ketone 
Ethy! Ether Dicyclopentadiene 
Isopropy! Ether Ethy! Ether 
Reterence Fuels isopropy! Ether 
Naphthenic Acids 
RUBBER 's0-Octy! Alcohol 
‘ Decy! Aicohot ripropylen 

~ hd Denatured Ethy! Alcohol Aromatic Tars 

Bensene 

Acetone 

Methy! Ethy! Ketone 


Tridecy! Alcohol 


successful years 
of leadership 
in serving industry 


Enjay Company, Inc. - 15 West 5ist Street, New York 19, N.Y. 
Other Offices: Akron «+ Boston «+ Chicage + Tulsa N PETROLEUM 


‘ 


(Lubricants and Gasoline Additives) 
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BALANCER Who's Meeting ... 


design changes could make automat- 
ing equipment obsolete 

To further liven up the drama, a 
salesman (M. P. Ferguson, president 
of Bendix Aviation) was introduced 
into the plot 


AIChE and ACS 
Set Joint Meeting 


The third annual technical meet- 
ing of the Sabine Area section of the 
American Institute of Chemical Engi- 
neers and Texas-Louisiana Gulf sec- 
tion of the American Chemical Society 
will be held March 9 at Lamar State 
College in Beaumont, Texas 

Two morning technical sessions 
have been planned, They will run 
concurrently. The afternoon program 
will be a symposium on energy sources 

Registration will be held in the 
Lamar Tech Engineering Building 
from 8 a.m. to 2 p.m. Technical ses- 
sions will get underway at 9 a.m. A 
combined luncheon will be served in 
the Lamar ‘Tech cafeteria for the en 
tire attendance 

Technical Session A will be held 
in Room 108, Science Building. Pa- 


THE at ¥: 7 pe rs will be pre S( nted on **Analvsis of 
Ligl 


it Hydrocarbon Mixtures by Gas 
aStyad ee Chromatography,” “Determination of 
ELLIOTT r Fluid Catalyst Attrition by Radioac 
: ri tive Tracers,” “Use of Mathematical 
ELECTRICAL aX ee Models in Design and Analysis of Ex 


periments’ and “Behavior of Com 


CONTROL sary cana pounds Containing a Neopentyl Car 


bon Atom 


Technical Session B in the As 
sembly Hall, will include papers on 


Get tight, uniform tube joints everytime and get them fast. The Rotating Disc Contractor 


and : : il : “Creative Thinking in Engineering 
The Elliott Electric Control, a torque-limiting device designed ' 


; . , . “Manufacture of Anhydrous Causti 

for use with any standard tapping motor, automatically bal- ' ; : 
: : . / by Continuous Ey aporation and 

ances outside voltage variables (without the need of a separate 

voltage regulator), controls the torque, and tells you when the 


tube has been rolled tight. 


Corrosion and Metalurgical Factor 
in the Failure of Process Equipment 

Both sessions will combine at 11 
Speed the operation too with balancer and the Elliott Stabilizer o'clock in the Assembly Hall for a 
which takes the wobble out of tube rolling. It centers and holds — Modern Fuels and En 
the expander case and cage, allowing operator to keep both [,? we 
hands on the motor. Full details in Bulletin Y-40. Address F 

energy sources symposium Pape rs to 


° . 8s ° . ° ! 
Elliott Company, Lagonda Division, Springfield, Ohio. be presented are “Inventory of Knowr 


The afternoon program will be an 


Sources of Energy.” “Solar Jatteries 

and “Gas Turbine Applications in the 

ELLIOTT Company bi Petroleum and Chemical Industri 
v5.6 A social hour and banquet will be 


held at the Hotel Beaumont beginning 


STLAM TURBINES © MOTORS © GENERATORS © DEAT RATING HEATERS © LTC TORS © . TRF UG ORS + TURBOCHARGERS © 1UGE CLLANERS © STRAUNERS 
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Look For 








Clear, Accurate...Easily Installed and Maintained for 


tanks, containers and flow lines 


Liquid Level 
7. ce] 
Panmeerreey oacss and Gage Valves 


REFLEX liq uid level page 
TRANSPARENT water 


rc ot ot by PENBERTHY 


TRANSPARENT High Pre 


PENBERTHY 
GAGE VALVES 


store in most hicid 


PENBERTHY INJECTOR COMPANY 


Di on of ft Bistla f pse ( / hion 
1242 HOLDEN AVENUE DETROIT 2, MICHIGAN 
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50,000 KVA 


INTERRUPTING CAPACITY 


2200-5000 VOLT 
C&M Motor Starters 


These EC&M Div. 1 combination Starters 
for Class I, Group D locations give refin- 
ery engineers and construction and design 
companies top value. They require less 
floor space line, motor and control 
leads are brought to conduit connection 
box for quick installation ... and high 
interrupting capacity is inherent . . 
50,000 KVA, and no fuses required. 


Oil disconnect switch (on top) may be 
locked open or closed... view windows 
on both sides show switch contacts. Rear 
oil-tank has potential transformer for 
220-volt push button circuit. Type ZHS 
(50,000 KVA) Magnetic Contactor may 
be raised above oil for inspection without 


disconnecting any bolts or leads, 


Before buying, investigate EC&M Com- 
bination Starters . . . they provide 
economy in installation, operation and 
maintenance ... and they’re complete in 
every respect. 





ADVANTAGES of this Battery 

of EC&M Starters in a refinery 

1. Combination Starter with 

self-contained Oil Disconnect 

Switch 

2. All internal wiring complete 
leads brought to conduit 

box for easy connection to 

power and motor leads 

3. Heavy duty contactor has 

alloy contacts 

4. Slender design reduces floor 

space 

5. Thermal-Magnetic Overload 

Relays give accurate motor pro 

tection . . . trip instantly on 

faults 

6. Simple 3-wire time-delay 

UVP push button circuit 





Write for descriptive Booklet 1062-VIII 


THE ELECTRIC CONTROLLER 
& MFG. CO. 


4498 LEE ROAD ° 


CLEVELAND 28, OHIO 
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Who's Meeting... 


at 6:30 p.m. The feature speaker 
will be Arthur A. Smith, vice presi- 
dent and economist for First National 
$ank in Dallas. His address: 
“Changes in Economic Thinking 
Since 1929.” 


Refining Division Schedules 
Program for May Meeting 


For a preliminary program of the 
API Division of Refining’s Mid-Year 
Meeting in Montreal, see “What’s 
Happening,” page 217, The meeting, 
scheduled for May 14-17, will be the 
first held outside the U. S,. 


MEETINGS CALENDAR 


FEB. | 
12-18 | Statistics Short Course for Industry 
and Physical Sciences, jointly 
sponsored by the University of 
North Carolina, North Carolina 
State College and The Women's 
College, at North Carolina State 
College, Raleioh, N.C 
Third Annual High-Speed Computer 
Conference Sponsored by the Baton 
Rouge chapter of National Office 
Management Association and the 
Baton Rouge section of the 
American Institute of Electrical 
Engineers. At Louisiana State 
University, Baton Rouge, La. 
American Chemical Society, Dela- 
| ware Valley Regional Meeting, 
Broadwood Hotel, Philadelphia 
Natural Gasoline Assoctation of 
America (Redional Meeting), 
| Lincoln Hotel, Odessa, Texas 
National Soctety of Professional 
Engineers (Spring Meeting), 
Statler Hotel, Washington, D.C 
American Institute of Chemical 
Engineers, Statler Hotel, 
Los Angeles 
American Soctety for Testing 
Materials ‘Committee Week), 
Statler Hotel, Buffalo, New York 


Annual Machine Design Conference, 
Sponsored by Cleveland Engineer- 
ing Soctety, Cleveland 

Chemical Inatitute of ¢ ada 

Divisional Conference), Guild- 
wood Inn, Sarnia, Ont 

National Association of Corrosion 
Engineers (Annual Convention) 
Statler Hotel. New York 

Mid-West Gas Association, Hotel 
Fontenelle, Omaha, Neb 

Western Petroleum Kefiners Associa 
tion (Annual Meetine), Plaza 
Hotel, San Antonio, Texas 

Annual American Power Conference 
Sponsored by Illinois Institute 
of Technology, Hotel Sherman, 
Chicago 


APRII 
- 4) American Institute of Electrical 
Entineers (Southwest District 7) 
Dallas, Texas 

Annual Corrosion Control Short 
Course, University of Oklahoma 
Norman, Okla 

American Gas Association, General 
Management Conference, Conrad 
Hilton Hotel, Chica 

American Chemical Soctety 
(National Meeting), Dallas, Texas 

Natural Gasoline Assoctation of 
America (Annus! Convention), 
Texan Hotel, Fort Worth, Texas 

Petroleum Equipment Suppliers 
Association, Annual Meeting, 
Boca Raton Hotel, Boca Raton 
Fla. 

Southwestern Gas Measurement 
Short Course, University of 
Oklahoma, Norman, Oklahoma 

National Petroleum Association 
(Semi-Annual Meeting), 
Cleveland Hotel, Cleveland, Ohio 


Continued on Page 184 
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East meets West in Taiwan 


Recently in Taiwan (Formosa), Blaw-Knox This is just another example of the world- 
placed on stream the first Catformer in the wide achievements of Blaw-Knox engineers, 
Orient for its owners, the Chinese Petroleum who are ready to help you in the engineering, 
Corporation. This plant was designed and pro- procurement and construction of a single unit 
cured by Blaw-Knox’s Chemical Plants Divi or a complete refinery. 


sion, who also supervised erection which was 


completed in the record time of four months . 
Fra BL AW -KNOX COMPANY 


[wake fi Chemical Plants Division 


Pittsburgh 30, Pa. « Chicago 1, Ill 


Chinese labor under the direction of Chinese 
engineers and skilled technicians performed 


the actual construction work. Birmingham, New York, Philadephia, San Francisco, Washington, DA 





CORROSION RESISTANT 
HEAT RESISTANT 


lube Supports 


r= 


| * can't buy Better Tube Supports DURALOY Tulx 

Supports are alloyed to meet individual corrosion and heat 
requirements, They are alloyed by experienced metallurgists and 
melted and cast by experienced high-alloy foundrymen, both groups 
with « Aperience going back some thirty years. ¢ astings are 

carefully tested in our own laboratories which are completely 


equipped for metallurgical, chemical and physical testing 


Many refineries have been DURALOY customers for years 
Many refineries insist upon DURALOY castings. Whether it's 
straight production or engineering plus production, we are equipped 


to do the job. For more information, send for Bulletin No. 3150-4, 


‘I compan 


t Street, New York 17,N Y 
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MEETINGS, contunued 


Conference on Marine Corrosion and 
Fouling Problems, University of 
California, La Jolla campus. 

American Oil Chemists Society, 
Annual Spring Meeting, Sham- 
rock-Hilton Hotel, Houston. 

Chemical Progress Week. 

Association of Consulting Chemists 
and Chemical Engineers (Sym 
posium), Belmont Plaza, New 
York 

World Oil Exposition, Houston. 

American Institute of Electrical 
Engineers (National Meeting), 
Bradford Hotel, Boston 

Society of Chemical Industry, 
Chemical Industry Medal Pre- 
sentation, Waldorf-Astoria Hotel, 
New York. 

i American Petroleum Institute 

May 4 (Safety and Fire Protection 
Mid-Year Meeting), Warwick 
Hotel, Philadelphia 


MAY 

1 Independent Petroleum Association of 
America, (Semi-annual Meeting), 
Statler Hotel, Los Angeles. 

American Petroleum Institute (Safet 
and Fire Prevention Annual Mid- 
Year Meeting), Warwick Hotel, 
Philadelphia. 

Liquefied Petroleum Gas Association 
(Convention and Trade Show), 
Conrad Hilton Hotel, Chicago. 

American Institute of Chemical 
Engineers, Roosevelt Hotel, 

New Orleans. 

American Petroleum Institute, 
Division of Refining (Mid-Year 
Meeting), Sheraton-Mount Royal 
Hotel, Montreal, Canada. 

Industrial Waste Conference, Purdue 
University, Lafayette, Ind. 

American Gas Association, (Chemical 
Engineering and Manufactured 
Gas Production Conference), 
Benjamin Franklin Hotel, 
Philadelphia 

Natural Gas and Petroleum Associa- 
tion of Canada, Sheraton-Brock 
Hotel, Niagara Falls, Ont. 

Chemical Institute of Canada (Annual 

| Conference and Exhibition), 
Mount Royal Hotel, Montreal, 
Quebec. 
30— Short Course on Gas Technology, 
June 1,) Sponsored by Texas A&M College, 
Kingsville, Texas. 


JUNE 
11-15 | Technical Conference on Plastics, 
Sponsored by The Society of the 
Plastics Industry, Inc., Coliseum, 
New York. 
World Power Conference, Vienna, 
Austria. 
American Society for Testing 
Materials (Annual Meeting and 
Apparatus Exhibit), Chalfonte- 
Haddon Hall, Atlantic City, N.J 
Western Petroleum Refiners Associa- 
tion, Regional Technical- 
Industrial Relations Meeting, 
Broadview Hotel, Wichita, Kans 








Copies of Index 
Still Available 


Copies of the 1955 Petrro_Leum 
Reriner Index, which in the past 
always has appeared 1 the Decem 
ber issue, are still available to sub- 
scribers——-now upon request. Readers 
who want this valuable guide to the 
past year’s advancements in refining 
petro hemi als and natur il XZ isoline 
should use the Reader's Service 
green card in the back of this issue 
Write on the card, “1955 Petro 
LEUM Reriner Index,” fill in name 
address and mail. There is no charge 


or oblige ition 
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SPECIAL INDUSTRIAL CONCRETES made with LUMNITE™ 


help solve heat, corrosion and insulation problens—FAST! 


PLACE THEM 3 WAYS FOR 3-WAY SERVICE 


Speed up construction and repair work on high-temperature refinery 
installations with special industrial concretes made with Lumnite 
calcium-aluminate cement. Easily placed—by pouring, troweling or 
cement gun—these concretes reach service strength within 24 hours 


... help reduce downtime and minimize production losses. 


Industrial concretes made with Lumnite cement and suitable 
aggregates give you 3-way service—resist heat up to 2600 F, 
resist corrosion, and insulate as well. Often you can save 
valuable time and cost by specifying one concrete 


that will do several jobs. 


For added convenience, you can use prepared 
castables (packaged mixes of Lumnite cement 
and aggregates selected for specific temperature 
and insulation requirements—add only 
water). They’re made and distributed by 
leading manufacturers of refractories. 
LONGER-LASTING LININGS~—These Universal Oi! Products Company 


heaters and stacks have special Refractory Concrete linings made with 


Lumnite Cement that resist heat and corrosive effects of condensate 





USE SPECIAL INDUSTRIAL CONCRETES FOR: FOR MORE INFORMATION 


1. REFRACTORY INSULATING CONCRETE— 3. REFRACTORY CONCRETE-in bubble and write Lumnite Division, Universal 
in strippers, rerun chambers, reactors flash towers, continuous pressure still 
regenerators, fractional distillation and Atlas Cement Company (United 
thermal alkylation units. 4. CORROSION-RESISTANT AND REFRAC- 

TORY INSULATING CONCRETE—linings State Steel Corporation Subsidi 
ABRASION-RESISTANT REFRACTORY in regenerator exhaust line tack 
CONCRETE — Catalyst transfer and dis ducts ary), 100 Park Avenue, New York 
charge lines, reforming chambers, gas 
coolers reactor cyclones and transfer CORROSION-RESISTANT CONCRETE in 17, Neu Yor k 
lines, regenerator cyclones and return linings for sweetening and storage tank 
lines waste-disposal systems, and trenche 











OFFICES: Albany, Birmingham, Boston, Chicago, Dayton, Kansas ¢ M N York, Philadelphia, Pittsburg) t. Lou Wa 
**LUMNITE” is the registered trade-mark of the calcitum-aluminate cement manufactured by Uniwersal Atlas Cement Company 


LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 
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Lummus Coker for 
orktown Refinery Will Handle 
Heaviest 


\ 


’ 
(=a y' 
\e =a =e eet 


The Delayed Coking Unit for the new 
Yorktown, Virginia refinery of The Ameri- 
can Oil Company will handle the heaviest 
feed ever charged to a Delayed Coker. The 
Lummus Company has been selected to 
design and construct the unit. Special tech- 
niques have been developed in Lummus 
laboratories and pilot plants to handle such 


heavy stocks. 


Charge to the Unit will be vacuum re 
duced crude which will have 25.0% Con 
radson Carbon and an API gravity of 6.1 
SFS at 210°F is 6000. The products will be 
gas oil, gasoline, gas and C4’s, plus 600 
tons per day of coke. The Unit is also de- 
signed to handle lighter stocks at a maxi- 


mum capacity of 9,660 B/D 


The Coking Unit will have four coke 


LUMMUS 


Charge on Record 


drums. The Lummus Heater, which is the 
heart of this process, incorporates the criti- 
cal design factors to meet the wide range 


of charge stocks and throughputs. 


The new coker will come on-stream late 
in 1956. As an integrated part of the York- 
town Refinery, it will help supply motorists’ 
demand for more of the American Oil 
Company's premium unleaded motor fuel, 
“Amoco-Gas,” marketed in 18 states from 
Maine to Florida. 


Lummus has designed, engineered and 
constructed a large percentage of this 
country’s modern coking capacity. Lummus 
can build a coker ...or a complete refinery 

for you. Let Lummus engineers show 
you how 50 years experience with over 
700 major installations will produce maxi- 


mum return on your capital investment. 


The Lummus Company, 385 Madison 
Avenue, New York 17, New York. Engin- 
eering and Sales Offices: New York, Hous- 
ton, Montreal, London, Paris, The Hague, 
Bombay. Sales Offices: Chicago, Caracas. 
Heat Plant: Honesdale, Pa. 
Fabricated Piping Plant: East Chicago, Ind 


Exchanger 


DESIGNING ENGINEERS AND CONSTRUCTORS 
FOR THE PETROLEUM AND CHEMICAL INDUSTRIES 
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Who's Building... 





Next Construction Boxscore to appear in April issue. 








Shale 
2000 Ib /hr. 


Retort 








vA 
Balls ¥ 
8000 Ib./hr. \ 


a 
- a 


Shale Oil 
190 Ib./hr 





1 ; 

Spent Shale 

1780 Ib./hr. 
4 





Air 
720 Ib./hr. 


| Ball Heoter | 








Ash 
1740 Ib/ hr. 


=} 


Combustion Gases 
760 Ib./hr 








Research institute to use Aspeco process 


Denver Shale-Oil Plant 
To Use Swedish Process 


DENVER RESEARCH Institute 
will build and operate a shale-oil 
pilot plant in the Denver area, using 
a Swedish process, 

The affiliated with the 
University of Denver, signed a $250,- 
000 contract to use the Swedish As- 


institute, 


peco process, The contract was made 
with Oil Shale Corporation, a Cali- 
fornia concern with North American 
rights to the process 


February, 1956—PETROLEUM 


REFINER 


The process is patented by Aspeco 
& Company, a firm of consulting en 
gineers in Stockholm 

Purpose of the Denver project is 
to determine the possibilities for using 
the Aspeco process with Colorado 
shales. If successful, the plant is ex- 
pected to reduce the cost of produc- 
ing shale oil from the present 16 cents 

2 


a gallon to a competitive 13 cents 


Plans call for a 24-ton-a-day pilot 


plant to be built in the shops area of 
the Denver & Rio Grande Western 
Railroad yards in Denver. If the proc 
ess comes up to expectation licenses 


will be available for commercial in 


stallation 
This will be the third shale-oil pilot 


plant to take up the processing ol 
Bureau of Mines has 
a retort no longer 


Rifle, It was 


Q)il ¢ ompany ol California announced 


Colorado shales 
in operation al 
closed down after | nion 
industry's first 


plans to build private 


[ S plant 


“ 1 
%-mulLion project underway 


The company now has a 
at Rifle 


Other compan have operated lab 


oratory-scale operations 


consists of twe 


The A peco process 


horizontal, rotating kilns, one a retort 


for heating raw shale to pyrolysi tem 


peratures and the other a heat ex 


changer and combustion furnace for 


187 





Who's Building... 


burning off carbon 

In both 
shale flows countercurrent to closely-sized 
steel balls. Heat transfer is made through 
solid-to-solid contact 

In the 
balls at 
enter 


from shale 
kilns, properly sized, crushed 


spent 


pyrolysis drum, previously-heated 
1000 | and cold shale 
ends of the flow 
in countercurrent contact 


crushed 
kiln and 
rhe spent shale 
containing residual carbon, leaves the kiln 
at 900 | and the cooled balls exit from 
the opposite end at 250 I 


opposite 


These two streams are re-contacted in 


fashion in the combustion 
kiln. Air is introduced and the spent car 
burned off the shale. The 
thus reheated and discharged at 
for recycling to the retorting kiln 


countercurrent 


balls are 
1000 F 


bon 


If required, a side stream of oil-denuded 
off gases from the upper kiln may be used 
ball-heating 
kiln A ball-heating 


is provided for start-up 


to supplement the require 


ments in the lower 


tower, was-fed 


Standard - Vacuum Oil Company 
will install 
a catalytic-polymerization unit and 
Sungei 
Palembang, Indonesia The 
estimated to cost 
Stanvac’s 
investment pro 


a fluid catalytic-cracking plant 
other 
improvements at its Gerong re 
finery near 

modernization 
$20 
year 
gram in 


projects 
part of 
{ pital 


million are four 
$80-million 
Indonesia 


Wheeler 


process units The 


Foster Corporation will build 
11,000-barrel 


a-day cracking plant will supplement pre 


the two 


war thermal cracking facilities now in op 
eration. It also will provide feed stock for 
the alkylation plant 

Gas from the cracking unit will be com 
and segregated as feed stock for 
the new 1200-barrel-a-day polymerization 
plant and the alkylation plant 


pressed 


Shell Chemical 


plans for 
loading facilities 
pl int 
dome by 


Corporation has 
installing ammonia-container 
at its Ventura, Calif., am 
work ol 


Ehrhart and 


monia Design equipment 


will be Associates 


General Tire & Rubber Company 
plans to ¢ xpand its Ashtabula, ( Ihio, chem 


ical plant by 50 percent, The 
be undertaken because of the 


project will 
heavy de 
mand for 
company Ss $6 


polyvinyl chloride resin Lhe 
million plant was put in 


operation about a year ago 


Suntide Refining Company has a 
major 
Christi refinery, The plant 
on stream early in 1954 with a daily ca 
pacity of 26,300, When the pro} 
ect is complete, Suntide capacity will be 
65,000 barrels a day 


expansion underway at its Corpus 


Dexas went 


present 


Standard Oil Company of Cal- 
ifornia is studying the 


building a 
finery 


possibilities for 
refinery in Panama The re 
cost the 


build 


would be it Colon and 


company some $40 million to 


Azienda Generale Italiana Petroli, 
affiliated with The British Petroleum Com 
pany, Ltd., has with a 
unit at the Porto 
Venice The unit 


Platformer, has a 


gone on stream 
new catalytic-reforminge 
Marghera 
Italy's first daily ca 
pacity of 1750 barrels. It will be 


produc ea h wh wT ice 


refinery on 


use d to 


gasoline component 


LSS 


Mississippi Project Leads in Write-Offs 


Pontiac Eastern Corporation has been 
awarded a fast tax write-off certificate on 
than $18 million, for construction of 
it 12.000-barrel-a-day Hatties 
burg, Miss 

Office of Defense Mobilization also is 
sued The Sunshine States Refineries, In 
i certificate on $9,750,000. for 
10,000-barrel-a-day 
Florida’s Hillsborough County 

Sunshine States was 
celerated amortization at the fast rate of 
65 percent on $7,900,000, 45 percent on 
$1,770,000, and 15 percent on $75.000 

Pontiac Eastern was allowed 65 percent 
on $9,457,000 for refining facilities; 100 
percent on $2,939,800 for alkylation equip 
ment; 45 percent on $4,520,300 for aux 
iliary . $861,500 for 
pipe lines, and 15 percent on $321,000 for 
buildings 

Other certificates 


more 


refinery at 


construc 
tion of a refinery in 


cleared for a 


units ‘2 percent on 


were issued as follows 


@ Phillips Petroleum Company, approved 
for a 65 percent write-off on $22,045, for 
expansion of its gasoline plant at Phillips 
lexas 

@ American Oil Company, allowed to 
write off 65 percent on $346,000 and 40 
percent on $60 000 
fication and 


This will be for modi 
catalyty 
cracking and reforming facilities at 
City lexas 

@D-X Sunray Oil ¢ ompany 


illow nee for 


expansion of its 


le XAS 


viven in 
expansion of its catalytic 
Okla 


certiheate for 65 per 


cracking unit in Duncan This com 


pany was issued a 
cent on $199,000 
@® Phillips Chemical ¢ ompany, issued a 
certificate for $12,500,000 worth of instal 
Texas plant Write 
offs were approved at 65 percent on $11 
110,515 for construction; 45 per 
cent on $1,385,185 in auxiliary 
ind 15 percent on $41,500 for 
® Continental Oil Company 
i 6270-barrel 


lations at its Sweeny, 


refinery 
facilities 
buildings 
cleared for 
i-day cataly 
tw reformer and hydrodesulfurization unit 


amortization on 


Gas-Recovery Plant at Hamburg— 


at its Billings, Mont., refinery. Write-offs 
will be for 65 percent on $844,341 and 45 
percent on $111,311 

@ The 


tificate for construction of a 


Pure Oil Company, given a cer 
15,000-barrel 
i-day catalytic-reforming unit at its Smiths 
Bluff, Texas, refinery The government 
will allow $4,535,000 to be 
the fast rate of 65 
to be 


written off at 
percent and $897,000 
covered at 45 percent 

@ Ashland Oil & Refining Company, ap 
proved for a 50-percent write-off on $1,- 
100,000 and a 65 
$4,150,000 
50.000 


percent write-off on 
This covers construction of a 
crude-fractionation 
20,000-barrel-a-day catalytic- 


Ashland’s Catlettsburg 


barrel a day 
unit and a 
cracking unit at 
Ky., refinery 

@ Cooperative Refining Association 
cleared for $3,912,000 to be written off at 
65 percent $85.000, at 40 
$63,000, at 15 percent. This 
for building a 4200-barrel-a-day catalytic 
3000-barrel-a-day 
tion unit and an 8000-barrel 
plant at Coffeyville, Kansas 

@ D-X Sunray Oil Company, given a 65 
write-off on $828,000, for 


percent and 


illowance is 


hydrogena 
( oking 


re former a 
1-Clay 


percent expan 
sion of catalytic-cracking and gas-recovery 


Pulsa 


Refining Company 


equipment at its refinery 

* Texas City 
a certificate for construction at 
The company will be 
$1.084,936 at 100 percent and 
This will cover 


alkylation facil 


issued 
Texas City, 
Texas illowed to 
write off 
$100,000 at 50 


expansion of the 


percent 
refinery 
ities 

@ Bankline Oil Company, for reactiva 
ilkyl 


illowed 100 percent 


tion of an 800-barrel-a-day tion unit 
it Bakersfield, Calif 
on $500,000 

@ The 


certificate 


Texas Company, approved for a 


on $2,743,000 at the 65 
rate This is to cover 
Wyo., refinery 

Mathieson Chemical Corpora 
allowed i 


percent 


new equipment at 
Texaco’s ( 


@ Olin 


tion 


isper 


50-percent write-off o1 


General view of the recently-completed gas-recovery plant at The British Petroleum Com 
pany’s refinery in Hamburg. The new German plant has a daily capacity of about 1000 barrels 
a day of butane and propane. The refinery has a daily capacity of 25,000 barrels 
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Laclede-Christy offers simplified way 
to get exact-purpose refinery refractories 


It’s highly profitable, of course, to use 
refractories exactly suited to each applica 
tion. There’s a simple way to do this. That 
is to rely upon one source which offers you 
each refractory type and grade that you 
may need—plus the quality and service 
you expect. 


Laclede-Christy produces a variety of cast 
able refractories for refinery use—to meet 
a wide temperature range. ‘Two are partic 
ularly successful in refinery vessel applica 
tions— Porelite V.L. for its high insulating 
properties and lightness, and Firmcast for 


its extra strength and abrasion resistance, 


Where you may need suspended arch and 
sectionally supported wall construction, 
Laclede-Christy again provides exact-pur- 
pose refractories. In fact, Laclede-Christy 
offers the most extensive experience ob- 
tainable in the engineering of suspended 
arch and wall construction. 


If you need help to determine your exact 
purpose refractory, Laclede offers that too. 
So, for a profitable trend in your use of 
refractories, get together with Laclede- 


Christy soon. A representative is nearby. 





H. K. PORTER COMPANY, INC. 


2000 Hampton Ave. - 


For more data 


St. Louis 10, Missouri 


on advertised products, use Readers’ Service Cards, last page 





but what is it? 

By now, many refiners would recognize 
this giant as the new HOUDRIFLOW 
unit of the SUN OIL COMPANY located 


in Marcus Hook, Pa. Equivalent in 


height to 35 stories . . . 30,000 bbi./ 


day capdcity . . . this cat-cracker (only 
the upper half of which is shown 
here) was erected at a cost of ap- 
proximately eight million dollars. It 
is the largest unit of its type in the 


world. 


And in the Q@ h Section and V 

Section this mighty “cat” chose Western 

Heat Exchangers constructed of alloy 
steel. Western backed its bid for this business with 
service that helped put the big HOUDRIFLOW on 
stream as scheduled. 


ep 





HEAT EXCHANGERS 


ay ay SUPPLY COMPANY 
. BOX 1888 © TULSA, OKLAHOMA 


HUDSON-RUSH Br Gladstone Bivd., Shreveport, La 

130 Cosa Linda Plaza, Dallos 18, Texas 

PROCESS INSTRUMENTS & EQUIP. CO. - North Bidg., Charleston, W. Va 
H. W. SEVERANCE—Marion E. Tavior Bidg., Louisville, Ky 


For more data on advertised products, use Readers’ Service Cards, last page 





Who's Building... 


$555,000 and 100-percent on $1,085,000 
This is for refining and aklylation facilities 


at Doe Run, Ky 


Empresa Petrolera Fiscales, the 
Peruvian government’s oil agency, is near- 
ing completion on the first refinery in the 
Amazon basin. At Iquitos, the plant will 
have a daily capacity of 1500 barrels 

Originally located on Peru’s northern 
coast, the plant, named Refineria Villar 
was dismantled early in 1954, and work 
was started on relocating the refinery near 
the headwaters of the Amazon River 

Heavy equipment was taken by ship 
through the Pacific, through the Panama 
Canal, across the Caribbean and past the 
Atlantic to the mouth of the Amazon 
From there it was moved upstream 6700 
miles 

Lighter equipment was taken over the 
Andes by truck and then carried down 
stream in river craft to Iquitos 

Included in the plant’s equipment is a 
virtually automatic-controlled topping 
plant with a condensation bubble tower 
The refinery also has an ethyl-mixing plant 
for upgrading straight-run gasoline 

In addition to gasoline, the refinery will 
turn out kerosine, diesel oil and bunker 
fuel. The government agency also is con- 
sidering the installation of a lube-oil plant 


Cie. de Combustiveis de Lobito 
Purfina has been cleared by the Portu 
guese government for construction of a re 
finery at Angola, West Africa. Engineering 
studies have been started on a plant of 
at least 10,000-barrel-a-day capacity. The 
company, a subsidiary of Cie. Financiere 
Belge de Petroles, S. A., will award con- 
struction contracts in the next few months 
Petrofina expects the project to take about 
two years 


Arkansas Fuel Oil Corporation is 
installing reforming facilities at its Carth- 
age, Texas, natural-gasoline plant. The 
equipment, a Platforming unit set for com- 
pletion in May 1956, is expected to up- 
grade the plant’s gasoline to a 98-octane 
rating. A new feed-preparation unit for the 
reformer also is being built. Design work 
on the new installation was handled by 
Universal Oil Products Company 


Phillips Petroleum Company has 
started construction on a $7-million nat- 
ural-gasoline plant near Andrews, Texas 
Construction is being handled by Gasoline 
Plant Construction Company. The plant 
is due for completion in the summer of 
1956 


Commonwealth Oil & Refining 
Company has gone on stream with 
Puerto Rico’s second new refinery, a 25,- 
000-barrel-a-day installation at Ponce on 
the south coast. Engineering and construc 
tion of the $25-million refinery was han- 
dled by The Lummus Company 

Earlier, Caribbean Refining Company 
put on stream a new 10,000-barrel-a-day 
refinery at San Juan. Together these re 
fineries are expected to satisfy Puerto 
Rican demands for petroleum products and 
provide a surplus for export 

Part of the Commonwealth plant's out- 
put will be sold to Sun Oil Company for 
U. S. import. It will be further processed 
at Sun’s Marcus Hook, Pa., refinery 

Process equipment for the refinery at 
Ponce includes a catalytic-cracking plant 
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For more 





TENNESSEE'S LIQUID 
Ss DIO 


HIGHEST v4 
QUALITY 7, 


* $0. * 


A SOLVENT 
of 
Economy and Effectiveness 


Tennessee's Liquid Sulfur Dioxide, a 
product of highest purity, is particularly 
suitable as a solvent for recovery of aro- 
matics—It is completely miscible with 
aromatic hydrocarbons over a wide tem- 
perature range, while the solubility of 
napthene and paraffin hydrocarbons is 
limited and increases with decreasing 
temperature. Recovery of a higher per- 
centage of aromatics is obtained for 
hydrocarbons over a wide boiling range. 


Perhaps Tennessee's highest purity Liquid 
Sulfur Dioxide can effect a more efficient 
and economical operation in your process- 
ing. We would like to discuss these 
possibilities with you 


Available In 
@ CYLINDERS © TON DRUMS 
@ TANK TRUCKS and 
@ TANK CARS 


TENNESSEE Bg qo CORPORATION 








617-629 Grant Buliding, Atlanta, Georgie 


data on advertised products, use Readers’ Service Cards, last page 





at the frontiers of progress you'll find... 
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COLFOAM MICROBALLOON® spheres cut waste of 


stored crude oil and products 


Until the development of Colfoam Micro 
balloon Spheres, cone-roof tanks were 
extremely wasteful of stored crude oil and 
products. In fact, these tanks were more like 
uncorked bottles so far as controlling 


evaporation was concerned 


Then Colfoam Microballoons entered the 
picture. Years of testing and actual ex 
perience prove that a blanket of Colfoam 
Microballoon Spheres reduces costly eva 
poration losses by as much as 86%. Col 
foam Microballoon blankets are easily 
installed, require no upkeep and soon pay 
for themselves through money-saving con 
servation of crude oil and products 


“Bought by the pound and used by the 
fraction of an inch,” urea formaldehyde 
Colfoam Microballoons are microscopically 
small, gas-filled spheres which float on 


top of crude oil and products and form a 
foam like seal. 


Buyers of Colfoam Microballoon Spheres 
enjoy many advantages from Colton Tech- 
nical Service at no additional cost. Sur- 





veys, made prior to purchase, estimate 
what savings can be expected and how 
much material is needed. Following super- 
vised installations, actual savings are de- 
A Portable Gage Tape Well 


that aids in accurately measuring stored 


termined 


material and a Foam Sampler that meas 
ures foam thickness are supplied as well 


as complete technical bulletins 


Write today for full information on 
Colfoam Microballoon Spheres and for 
proof of substantial savings through drastic 


reduction of evaporation losses. 


*COLFOAM Reg. T. M. Colton Chemical Co. MICROBALLOON Reg. T. M. Standard Oil Co. (Ohio) 


ate Corton Cuemicat Company 


A DIVISION OF AIR REDUCTION CO., INC. 
1545 East 18th Street, Cleveland 14, Ohio 


SALES Offices and Warehouse Facilities Throughout U. S. 
EXPORT: Airco Company International, New York 17, N. Y. 


Products of other divisions of Air Reduction Co., 


cutting equipment PURECO 
hospital equipment NATIONAL CARBIDE 


carbon dioxide, liquid id 


include; AIRCO 
DRY-ICE’) OHIO 


industrial gases, welding and 


medical gases and 


pipeline acetylene and calcium carbide 


192 For more data on advertised products, use Readers’ Service Cards, last page 





and reforming I § The 
Houdriflow un s built for a 

ty of 26,800 barrels; the reformer, als« 
Houdry Process 


has a 3700-barrel-a-day capacity 
‘ 


ised by ( orporation 


vear the Commonwealth refinery 
inhydrous-ammonia plant is under con 
Gonzales Chemical Company is 
building the plant for a daily output of 

tons. The Lummus also is handling 
engineering and construction for this pro 
ect, due to cost $12.250.000 


struction 


Gulf Natural Gas Corporation 
is building a natural-gasoline-extraction 
plant in Louisiana’s Caddo Parish The 
plant, now about 75-percent complete, will 
have a daily capacity of 20 Mmcef 

It’s compression facilities will be of con 
ventional design with a total of 4400 con 
pression horsepower (compressor founda 
tions and piping are designed for furthe 
expansion 

The liquid recovery equipment will be a 
glycol in 
chiller will operate at 0 | 
Condensed liquid from the 


refrigeration-type plant 
jection The 
at 500 psig 


using 


low-temperature separator will be charged 
to a separator using a cold-feed reflux 
system 

Initially, the plant will turn out natural 
gasoline only The stabilizer has sufficient 
trays, however, to nverted to a de 
ics warrant LPG 


ethanizer when e« 


production The refrigeration system will 
use propane as a reirigerant, with 440 re 


irigeration compression horsepower 


A/S Norske Esso is negotiating with 


the Norwegian government for construc 
tion of a refinery in Norway. No 
has been rt iched The com pan 1s if 


filiated with Standard Oil Company New 


Je rsey 
El Paso Natural Gas Company wi! 


build an alkylation plant and blending 
plant, for upgrading natural gasoline and 


other products turned out ir 


decisior 


connectior 
with its natural-gasoline operatior: (See 
What's Happening. 

Ihe alkylation unit will be | 
where on the company's project 

line from the Permian Basi: 

Alkylate will be piped to 
ending plant at El Paso, where it wi 
ended into premium gasoline 


lexas 


W. R. Grace & Company, with Ge: 
many's Farbwerke Hoechst, A G., will 
build a plant in Brazil, for the production 


of low-pressuré polyethylene | 


his is 


step in the plans of the two companies t 


| 
develop a full line of essential chemicals 
in Brazil. They are nearing 

such product 


chlorobenzene, solvents, detergents 


a plant for making 


Cosden Petroleum Corporation | 
placed on stream a 2100-barrel-a-day Un 


fining unit at its Big Spring lexas, refin 
ery. The 
cost about $137,000. It will rocess about 
10 percent ol the char to the refiners 


Platformer 


init, built by Cosden personnel 


existing 


Shell Chemical Company 
construction on a 346,000-tor year ure 
plant at Ventura, Calif This is the 
refining company to produc 
tion. Standard il npan' Oh wa 


second 


the first to enter th i hen it started 
its new Lima Ohne u ll w ae 





Inco high temperature research note: 
Carburization 





...and its effects on metals at high temperatures 


With sufficient background of information on the 
strength properties and corrosion characteristics, 
it should be entirely possible to predict the perform- 
ance of an alloy under any conditions of high tem- 
perature service. 

Method of Obtaining Data 

Data relating to the mechanical properties may 
be obtained in the laboratory by any of the conven- 
tional testing methods . .. on the other hand, the 
problem of high temperature corrosion resistance 
is often so complex that it is frequently more con 
venient to place test specimens in an actual service 
environment than to try simulating industrial con 
ditions on a laboratory scale. 

This course is being pursued by Inco’s high tem 
perature engineers working in the field and in labo 
ratories at Bayonne, N. J. and Huntington, W. Va. 
Creep and rupture tests at temperatures as high as 
2100°F have supplied data on the strength proper 
ties of high nickel alloys. Corrosive attack by vari 
ous hot atmospheres, fused salts and molten metals 
is being studied principally in the field to provide 
the type of information that will assist industry to 
select more suitable, longer lasting materials for 
various high temperature applications 

Effects of Carburization 

Carburization—as may result from contact with 
carbonaceous atmospheres in petro-chemical or pe 
troleum refining operations or during the heat treat 
ment of steel parts—is one type of high temperature 
reaction which, under certain conditions, can change 
the properties of heat resistant 
versely affect their performance. 

Carbon diffuses into the metal and subsequent] 
precipitates as a carbide particle rich in chromium 
Compared to the alloy matrix, the carbide phase is 
hard and brittle. If distributed throughout grain 
boundaries, the particles provide a continuous path 
for brittle failure. (See micrograph below.) In cer 


alloys and ad 
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rburization of a heat-resist 
ing alloy may not be a serious matter. But in the 
usual case where the metal part or structure may be 
called upon to exhibit some measure of ductility or 
be subjected to impact or to drastic temperature 
changes, carburization leads to premature 
failure 


tain types of service, c: 


often 


Nickel Plays Basic Role 

In general terms, the susceptibility of iron-chro 
mium-nickel alloys to carburization seems to depend 
upon the relative amounts of the individual compo 
nents — but not as one might expect. lron and chro 
mium form stable carbides, nickel does not 
Yet Inco test data show that chromium has a greater 
But it has 
demonstrated that for a given amount of chromium 


while 


effect than either iron or nickel also been 
its beneficial effect is much greate) 
level than at a lower. Conversely, for given nickel! 
content it would be expected that an 
ing a higher chromium content 
sistant to carburization 


ata higher nickel 


alloy contain 
would be more re 


Assistance Available 


Inco high temperature 
sugyest that 


corrosion test data also 
silicon improves carburization resist 
ance, as does the presence of carbide stabilizing ele 
ments, such as titanium and columbium,. Under ex 


tremely severe condition 


effect of these elements i 


of carburization, the 


put temporary, and afte 


sufficiently long exposure, their value is lost 


Ina fast growing field such as this, it i impossible 


‘ 


0 have an immediate answer to every problem. But 


if high temperature performance is a problem to 
ou, whether in present activities or in new pro 
Inco High Temperature 
their best to help you 


jects, engineers will do 
Let them send you the High 
lemperature Work Sheet it is a big aid in get 


ting the facts down clearly. Send for a copy now 


THE INTERNATIONAL NICKEL COMPANY, INC 


67 Wall Street, New York 5 y. ¥ 


Please aend me the High Temperat ie 
heet so that I may outline my problen 


(¢ Mmipat 
Addre 
(ity tate 


Cards, last page 





when HEAT or CORROSION ada to 


Your Pressure Piping Problems 


« 


ne gleaned iaameadliaalel 


ba calamari 


Protect Pipe Joints with 


WATSON-STILLMAN 
FORGED STAINLESS or 
ALLOY STEEL FITTINGS 


IN CORROSIVE SERVICE your pipe joints take a beating—fluid 
velocity and turbulence accelerate corrosion wherever there 
is a change in direction of flow. 

AT HIGH TEMPERATURES structural changes in the metal can 


cause loss of strength and subsequent failure. 





Those are good reasons for “playing it safe” in high pres- 
sure service with W-S Forged Stainless or Alloy Steel Pipe 
Fittings. W-S Stainless Fittings resist corrosion in a wide 
variety of process liquids and gases and high temperature 
steam. Available in Types 304, 316 and 304 L. 


W-S Alloy Steel Fittings resist oxidation and graphitization 
and retain their high strength in high pressure—high tempera- 
ture steam lines. Three alloys available—1%4% Chrome-'2% 
Molybdenum and 2%% Chrome-1% Molybdenum and 4-6% 


Chrome-'2% Molybdenum. 


W-S Forged Stainless and Alloy Steel 
Fittings can be obtained in Screw-End 
Type for 2,000 lb., 3,000 Ib., and 6,000 Ib. 
WOG service; Socket-Welding Type for 
Schedules 40, 80, 160 and Double-Extra 
Heavy Pipe. Send today for bulletin S-1-55. 


WA W-s FITTINGS DIVISION 


_ —— - ———— — 


H. K. PORTER COMPANY, INC. 
Roselle, New Jersey 


For more data on advertised products, use Readers’ Service Cards, last ¢« ge 


Who's Building. ee 


ammonia and carbon dioxide from its 
neighboring ammonia plant. The new unit 
is due to go on stream in the fall of 1956 


Sun Oil Company has an alkylation 
unit under construction at its Toledo, 
Ohio. refinery. The unit, scheduled for 
completion by the last of April 1956, will 
use sulphuric acid as a catalyst to produce 
between 1400 and 1600 barrels a day of 
alkylate for blending into motor gasoline 


Texas Natural Gasoline Corpora- 
tion, nearing completion on its Coke 
County, Texas, plan, is processing some 
35 Mmef. of gas a day. When completed, 
the plant will handle about 70 Mmef. a 
day, turning out 800,000 gallons of liquid 
products, The Fluor Corporation, Ltd., has 
been in charge of engineering and con- 
struction 


Corpus Christi Refining Company 
has shut down its 7000-barrel-a-day Cor 
pus Christi, Texas, refinery, for a $1,200,- 
QO0 improvement and expansion program 
The plant will be back in operation in 
June 1956 

Among the new facilities, due to cost 
some $560,000, will be asphalt-manufactur- 
ing facilities with an annual output of 
200,000 tons, a visbreaking unit and ex- 
panded storage 

The company will add to and rework 
the existing vacuum unit, to process 3500 
barrels of crude a day, upping the refin- 
ery s total capacity to 10,000 barrels a day. 

New investments at the Corpus Christi 
refinery already have run to $640,000 
since early 1955 


Anglo-American Exploration, Ltd., 
will spend $750,000 on expanding and 
modernizing its Hartell, Alba., refinery 
Capacity of the 2500-barrel-a-day plant 
will be increased to 4500 barrels. New 
equipment will include a platinum catalytic 
cracking unit 


Monsanto Chemical Company 
plans to triple the production of vinyl- 
chloride paste resins at its Springfield, 
Mass., plant. Construction will begin im- 
mediately, with the new equipment ex- 
pected to go on stream in the second quar- 
ter of 1956 


J. O. Buchanan and Company, 
Ltd., British refining concern, has started 
expanding its refinery, at The Wharf, Ren- 
frew, to make a high-grade refined mineral 
oil with a by-product petroleum sulphon- 
ate. The company’s new facilities are ex- 
pected to go into operation early in 1956 
Equipment already installed include a 
new distillation and extraction unit. 


Esso Standard Oil Company wil! 
construct a $1,500,000 addition to its Esso 
Research Laboratory at Baton Rouge, La 
The new addition will include high-speed 
electronic computing equipment, X-ray 
testing facilities and a section for nuclear 
experiments. Construction, to be completed 
by early 1957, will about double the 
plant’s present laboratory and office space 


Solvay Process Division, Allied 
Chemical & Dye Corporation, has started 
operations at its new hydrogen-peroxide 





plant in Syracuse, N. Y. The plant in- 
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Pipeline protection from rust and | 
corrosion costs so little ae 
with UNICOR 


The pipeline operators who use Unicor, UOP’s oil-soluble 





corrosion inhibitor, not only get dependable protection 

but get it at surprisingly little cost. Such minute concentrations 
are required that Unicor’s cost is only about $0.0005/bbI. 

of pipeline product. 


Actually, only one molecule of Unicor is required for every 


million molecules of gasoline. Additional savings, too, from 


much reduced scraper cleaning and filter replacement costs. 


Unicor is completely dependable. It prevents rusting in 
product pipelines at a typical concentration of 10 ppm. 
Addition is required at only one point and since it is 
distributed uniformly over the entire internal surface, 


protection is virtually 100% effective. 


The services of our technical specialists are available to 
assist you in the design, installation and operation of a Unicor 


system of protection. Write us for samples and information. 


PRODUCTS DEPARTMENT 
UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S. A. 
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NATIONAL AIROIL 


Oil Burners 


OF THE STEAM AND 
MECHANICAL TYPES 
NOW COMBINED INTO 


Dual Stage 
BURNERS 


Now it last, the 
both tem ol 
profitably your 

NATIONAL AIROI 


inh advantages of 


fuel 


rent 
ilomization are 
within the 


Dual St ie 


oil 
one new 


sSurner 


45 years of combustion equipment design 
in back of the Dual 
and, it ha been 
proved in the field 
im Processing Heater 
H.RAT., Seoteh Marine 
Boiler et 


and manulacture are 
Stage Oil 
thoroughly te 


Burnes 
ted 
for firing: Petrol 
Rotary Kiln 
Water Tube 


ind 


Available in 
AIROL 
grace of 
with a 
Further 
would 
Stage 
ATROT 
dralt or 
Unit 
furnace 


NATIONAI 
Burner fire all 
No, 2 to No. 6, 
100) ¥ p.h 
pattern, we 
with the Dual 

NATIONAIT 
forced 
lan 
draft 


three iv the 
Dual 
fuel 


ready 


Stage 

from 
ol BO to 
1 perfect flame 


oil 
eapacity 
for 
recommend using 
the 
Register for 


NATIONAL AIROT 


natural or induced 


Burner either 

Universal 

the 
for 


de m 


detailed cle 
peciheation in 


Bulletin 25 


Get illustration, 


NATIONAL AIR 


eri tiotis 
and 


Oll 


OIL BURNERS and GAS BURNERS for industrial 
power, process and heating purposes 
STEAM ATOMIZING OIL BURNERS 
SLUDGE BURNERS Steam Atomizing 
MOTOR-DRIVEN ROTARY OIL BURNER 
MECHANICAL PRESSURE ATOMIZING 
BURNERS 
DUAL STAGE 
Atomization 
LOW AIR PRESSURE OIL BURNERS 
AUTOMATIC OIL BURNERS 
furnaces and heating plants 
GAS BURNERS 
COMBINATION GAS & OIL BURNERS 
FUEL OIL PUMPING and HEATING UNITS 
FURNACE RELIEF DOORS 
AIR INTAKE DOORS 
OBSERVATION PORTS 
SPECIAL REFRACTORY SHAPES 


Oil 


combining Steam and Mechanical 


for small process 


Established Incorporated 


1917 


NATIONAL AIROIL 
BURNER CO., INC. 


1254 E. Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Div.: 2512 So. Bivd., Houston 6, Texas 
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ludes units for synthesis, distillation and 


purification It will turn out 
n both 


h ydrowe n 


/ 


weoroxide iJ and 50 percent grades 


| 
Standard-Vacuum Oil Company, 
negotiating with the Philippine government 
for construction of a refinery, is planning 
to put up a 20,00! barrel-a-day 
Shell Petrol 
pine Island 


a refinery 


plant he 
Company of the Philip 


s planning to build 


umm 
Ltd ilso 
American Caltex Oil Company 
the land first re 


finery about 


Iranian Oil Participants, Ltd., has 
tarted up a $5 000-barrel-a day 
cracker completed at Abadan 
The cracker, 


tests in 


catal ti 
its refinery 


il 0 shut down 
er its trial 
plete overhauled 


from a feedstock 


1951, has been com 


ind now 18 processing 


of wax distillate 


Petroleos Mexicanos |i; 


$40-million ¢ kpan 


scheduled a 
for lan 


COnOTHY 


ion program 
to benefit the flood-damas 
ol that area The 
tallatio f new 


it the ¢ 


pico 
program for in 
Cataliyvtic-cra 
udad Madero 
the Arbol 


refineries 


pl int 
mod 


Mata 


refinery and 
ernizatio ol 


Redonda 


Grande and 


international Petroleum (Colom- 
bia) Company, Ltd., has 
sSechtel handle construe 
thor on ts ’) OOO-barrel-a-day 
refinery it ( The 


million 
195, 


elected 


Corporation to 
proposed 
irtagena 
$45 
im late in 


refinery, ex 


t Orne is due to 


Combination Units at Port Arthur— 


Imperial Oil, Ltd., has 


contract 


the 
catalytic- 


(jue., re 


iwal led 
construction of 

Montreal 
a daily capacity 
ise a plat 


reforming 


lor 
reforming unit at its 
The new unit, with 
than 8000 barrels 
italyst to the 
It will be built by The 
ration ol Ltd 
The new unit is 
900 OOO 
for 
Proce 
per il ( 
mechanical 
underway by mid-summer 
| j 


heduled 


finery 
olf more will 


inum speed pro 
Fluor Corpo 
Canada 
the main item in a 
$4 


s] ited 


refinery 


Montreal 


s designs were 


improvement program 
Im 

handle 
will 
the 
reformer s¢ for completion by 
195 The unit will be 
tion at 


worked out by 
Fluor 


Constru 


will 
tion 
with 


ngineers, and 


design get 
new 
t arly 


imilar to one un 


der constru 


Imperial’s Sarnia re 
finery 


Cia, Shell de Venezuela 
i fourth dist llation 
it Ccardon 


planning 
refinery 
italyti 


unde I 


unit for its 
ilkylation and « 


alread\ ire 


where 
cracking facilities 


truction. The 


con 
new unit expected to cost 
will have a daily ca 
pacity of al 80,000 barrels. When com 
pleted t will raise the the 
Venezuelan refinery to 170,000 


barrels a day 


ome $20 million 
out 


capacity of 


ibout 


National Farmers Resources, Inc., 
will build an 
S inpe té 


ply of 


p iny 


inhydrous-ammonia plant in 
County, Utah, if a sufficient 
natural ga is available The 
ifiliated with National Farmers 
Denver, is $12-million 
with a daily 125 tons 


sup 


com 


Union 


plant 


plann ne i 


capacity of 


Phillips Chemical Company plans 
further synthetic 
fac Be ree Fa i Aa5, 


rubber 
the 


expansion of its 


lities near boosting 


Aerial view of the two combination Platforming-Unifining units at The Texas Company’s Port 


Arthur, Texas, refinery. Each has a capacity of 20,000 barrels a day 
are charging straight-run gasoline to produce reformate for use in motor fuel 
operated on a blocked-out basis for producing aviation gasoline base stock 


The companion facilities 
Both can be 


The Unitfiners 


which use excess hydrogen from the Platforming operations, pretreat feed stock for the Plat 
formers. Construction of the two combination units was handled by The Lummus Company 
Other such combination units are in operation at Texaco refineries in Amarillo and El Paso, 


Texas; Lawrenceville, 
Montreal, Queb 


ill.; Casper, Wyo., 


use Readers’ Service Cards 


last pag 


and Westville, N. J 
refinery is using this operation 


In addition, a subsidiary’s 








Icilim censor at 


Longer Lasting 


ALOYCO 


VALVES 
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| GAS STARTS TO KARACHI 


This plant, the first of its kind in Asia, is located in the Sui Gas Field 350 miles north 
east of Karachi in West Pakistan. It processes sour gas, removing sulphur compounds and 
water vapor, preparing the gas for transportation and consumption. It is a vital part of 
a project from which will accrue great economic advantage to Pakistan 

The work of Hudson included design, procurement of equipment, transportation, and 
erection using English, American and native labor. 

Despite the remoteness of the plant site, the rail terminus being 40 miles across the 
desert, and air temperatures as high as 125 F. in the shade, the plant was completed in 
12 months from start of design work 

Hudson is proud to have collaborated 
with Pakistan Petroleum, Limited, and Sui 
Gas Transmission Corporation in the success- 
ful completion of this first project of its kind 
in Asia. The experience of Hudson gained 
in over 30 years in design and construction of 
oil and gas processing plants in the United 
States, Europe, Mexico and South America 
is available for any project large or small in 
any part of the world 


“> HUDSON 


ENGINEERING CORPORATION 





FAIRVIEW STATION HOUSTON, TEXAS 





Who's Building... 


copolymer plant’s annual rubber-making 
capacity more than 50 percent, or 30,000 
long tons over its present 57,000 tons 

Production of the adjacent butadiene 
plant will be raised by 24,000 short tons 
a year, to provide the needed extra buta- 
diene supply. The company is a wholly 
owned subsidiary of Phillips Petroleum 
Company 


Magnolia Petroleum Company hi: 
a $25-million expansion of its Beaumont, 
Texas, refinery scheduled for 1956. New 
construction at the 180,000-barrel-a-day 
refinery will include: 

@A 28,000-barrel-a-day Thermofor 
catalytic-cracking unit, which will be the 
world’s largest. 

@®A vacuum-flash unit to prepare oil 
stock for the new TCC 

@ A 20,000-barrel-a-day Sovaformer unit 
to process naphthas into 100-plus octane 
gasolines 

® New facilities for processing LPG 


Raffinerie Siciliana Oilii Minerali 
intends to increase the capacity of its Au 
gusta, Italy, refinery to 2,150,000 tons a 
year. The plant’s present thruput is about 
650,000 tons 


National Petroleum Corporation 
of Cuba is planning construction of a 
new oil refinery in Cuba. Due foy comple- 
tion late in 1956, the plant will be the 
island’s third new refinery to go on stream 
about that time. It will be built at Port 
of Cienfugo, with a daily capacity of 5000 
barrels. The company, formed by a group 
of businessmen in Cuba and Florida, will 
build a $10-million installation 

The other two plants will be Texaco and 
Shell refineries. The Texas Company (West 
Indies), Ltd., has started construction on 
a 20,000-barrel-a-day refinery at Santiago, 
and Cia. Petrolera Shell de Cuba has a 
refinery under construction near Havana 
The Shell plant will have 1 25,000- te 
30,000-barrel-a-day capacity 


U. S. Rubber Company will build 
1 new chemical plant for the production 
of plastics. The plant, at Baton Rouge 
La., will be operated by the company’s 
Naugatuck Chemical division. Construction 
of the $5-million plant will be started im 
mediately, with completion expected by 
July 1957. The plant’s output will be a 
copolymer based on styrene, butadiene and 
crylonitrile 


Clark Oil & Refining Corpora- 
tion, in 1956, plans to spend $1,750,000 
to increase the capacity and efficiency of 


facilities The company oper 


its refining 
ites refineries in Chicago and New Or 


leans 


Greek Government has started con 
struction of its 30,000-barrel-a-day refinery 
it Piraeus. The refinery, the country 
first, is scheduled to go on stream early in 
195 It will cost some $15 million to 
build 

Three German firms are participating 
in the construction. They are F. R. Krupp 
Machinen und Stahlbau Reinhausen, Stahl 
inion Export, GmbH ind Hydrocarbon 
Mineraleol GmbH 

Hydrocarbon Research, In« 
the engineering, and another Il con 
cern, George Armistead and Company, is 
serving the government as a consultant 
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with 
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.- THEY 
NEED 
sO 
LITTLE 
ROOM 


Gentile Flow Tubes are short. They need only 
minimum straight runs entering and following, 
and can be installed at practically any acces 
sible point where flow conditions are reason 


ably steady. 


Flow Tubes are furnished with individual head 
capacity curves, and for unusual piping ar 
rangements, calibration curves for simulated 


conditions can be furnished 


Guaranteed 
e Accuracy 
e Minimum Head Loss 


® Reproducibility 


FOSTER ENGINEERING COMPANY 


635 LEHIGH AVENUE UNION, NJ 


AUTOMATIC VALVES * CONTROL VALVES + SAFETY VALVES + FLOW TUBES 


For more data on advertised products, use Readers’ S« ce Cards, last pag 
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aR Sill al AOS, Ce IR Rl alia 


Thermofor catalytic reforming unit at General Petroleum Corporation's 
Torrance, Calif., refinery 


Socony Mobil Expansion . . . continued from Page 99 


was considerably expanded, and pres 
ent output is around 110 tons a day 
whi h IS 


part ol for the company’s 


own use and part for use in licensed 
LCC 


ny processes 


other catalytic crac 
PCC catalyst is manu 


Kali-Chemic 


under 


units oF 


factured in Murope by 
A. G. at Nienbureg, 
Socony Mobil license 

lo meet the 


Gsermany 
postwat challenge of 


its competitors for gasoline markets 


SOCOTIN Mobil ha 


ilytic reforming processes for improy 


ce Ve loped two cat 


| he company’s 
Reforming 


produces large yields 


inv gasoline quality 
lhermotor C 
PCR 


of high octane 


atalytte 
process 
from 


number I gasoline 


i wide range of feed stocks, including 
thermal naphthas and those very high 
in sulfua \ Sova 


employs fixed-bed reform 


econd process 
forming 
ers using platinum catalyst and is de 
signed primarily for reforming low 
octane straight-run stocks 

The chrome-alumina bead catalyst 
PCR process is manufae 


Mohil at Paulsboro 


used in the 


tured by Socony 


(1) 


The 


into 


was brought 


1954 


had a rated ca- 


ICR bead plant 
full 
the end of that year 


operation in and by 
pacity of five tons a day 

1955 ‘TCR units went on 
Socony Mobil’s two largest 
Beaumont 
Calif, Sova 
at two other 
Au- 
Sovalormers 
East 
Tren 


During 
stream at 
domestic refineries——at 


lexas, and ‘Torrance 


stream 
Wash 


other 


lormers were on 


Ferndale and 
Kan. Five 
under construction = at 
Chicago, Il N. ¥ 

ton, Mich Beaumont lexas 
Bullalo, N. Y. Work on 


units at refiners 


plant 
Ista, 
were 
Paulsboro 
and 
additional! 


domestic will begin 


this year. Overseas a Sovaformer went 


on stream last vear at Gravenchon 


two others are under construction at 


Coryton and Bremen, and units are 


planned for Frontignan and Naples 
Despite the impressive construc 
last decade 


larger 


tion record of the Socon, 
Mobil 


during the 
three 


plans an even effort 


next few years. In the 
yeal period 1956-58 the com 


pany has budgeted substantially more 


for new manufacturing facilities than 
in any three-year period in its his- 
A total outlay of $232 million 


is planned for and im 


tory 
expansion 
provement of processing facilities at 
refineries and ex 


existing domesti 


penditures of $35 million are budg 


ted for construction at European 
plants 
Outlays of this magnitude are re 
quired in part to expand facilities in 
order to supply greater sales but they 
are primarily caused by the continu 
ing need for higher quality products 
both at 
By the 


expec ts 


and abroad. 

1958 Socony Mobil 
total catalytic re 
150,000 barrels 


‘| oO make 


home 
end of 
to have 
forming capacity of 
at its U.S 
possible still further improvement i 


a day refineries 
gasoline quality, the company plans 


to build four additional alkylation 
units at domestic refineries during the 
next three years and to expand five 
such units 

Socony Mobil also plans to begin 
construction this year of several new 
improving the quality of 


fuels. A 


awarded to 


units for 
distillate 
cently 

Wheeler 


tion at the company’s Paulsboro, N 


contract has re 


been Foste: 
Corporation for construc 
J.. refinery of the first of these units 


which will use a catalytic desulfuri 
zation process, called Sovafining, de 
veloped by the company’s Research 
and Development laboratories 
Similar units will be installed at all 


Mobil 


in Europe in the next three years, as 


five major Socony refineries 


well as in a number of domesti 


plants 
In addition to new equip nt for 
improving product quality, the over 


all capacities of four domestic rt 


fineries will be increased during the 


next three years by the construction 
of new crude distillation units or the 
units. Addi 


scheduled 


dome tl 


enlargement of existing 


tional coking capacity 1s 


for construction at several 


refineries. Sulfur recovery plants also 


] 


are planned for Beaumont and Pauls 


boro, as well as for Coryton an 
Bremen overseas 
A substantial increase in the crude 


Mobil’s Euro 


pean refineries is contemplated in th 


apacity ot Socony 


1956-1958 pe riod 
Mobil’s 


lieves the planned construction pro 


management tx 


SOCONY 


gram at home and abroad will enabk 


the company to keep pace with the 


most efficient of its competitors in 


industrs t+ + 


the refining 
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Blend WARREN NATURAL GASOLINE . 
EET AL eto RO rg 

with your present high quality motor fuel 

to give it... 










So necessary for superior 
performance after it reaches y 
your customers fue} tanks! é 


WAR REIN 


PETROLEUM CORPORATION 


TULSA, OKLAHOMA «¢ Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, (HOUSTON) TEXAS; SAN PEDRO, CALIF. 
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Shell's planning-for-retirement program 
is starting employes to thinking about the future. 


THE JOB was Jim Brown’s life. He 
had few friends outside the company 
and no interests other than his work 


After 


hice 


retirement he rented an of- 


He now does a regular nine-to 
five stint at his desk attending to per- 


dribble of 


correspond nee He has no te le phone 


sonal affairs and a small 


No official business connection 


“IT don’t honest day's 


this is all I 


put In an 


work,” he admits, “but 
have to keep me occupied.” 


‘The 


was lo 


createst mistake I ever made 
relive ‘cold’ e 
the 


who tailed to plan for retirement. ‘The 


This is case history of a man 


same story 1s repeated in one torm 


or another thousands of times every 
In fact, one large oil company 


veal 


recently found among 722 em 


ployes of retirement age 


202 


5 percent were anticipating retire- 
ment, few of whom had plans for 
the future 


32 percent 


were indifferent--had 
made no plans 
15 percent actually resisted retire- 
ment 
Another oil company reports that 
only one out ol 25 ol ts ¢ mploye S has 
given serious thought to retirement 
The rest are facing a problem similar 
to Jim Brown’s 
What is the oil 
prepare its employes for retirement? 
that of 
Shell 
They 


Retire- 


industry doing to 


An excellent example is 
companies——Shell Oil, 
Chemical and Shell Pipe Line 


established a 


three 


“Planning for 


ment’ trial basis in 
1952. It 


retirement 


program on a 


matured in 1955 when pre- 


discussions on a voluntary, 


PETROLEUM 


basis were made available to employes 
in nearly every Shell location. 

the 
officials determined 


sefore establishing program 


Shell that 
retirement difficulties vary with indi 


pe st 


viduals and different types of jobs 


Readjustment may not be as simple 
for refinery workers as for drilling. 
producing and pipe line people in the 
field 


put in the small communities in which 


Chances are the latter will stay 


they have been working where they 


have established strong social ties and 
perhaps have purchased a little land 
or become otherwise rooted. 

Sut the refinery worker, havin, 
spent his working years in the hustle 
and bustle that surrounds the large: 
plants, is more likely to long for the 
peaceful rural life. He is the man who 


will benefit most from a sound com- 


REFINER 





pany retirement program 

Shell found that the situation is not 
sO acule with women employes Most 
of them plan to return to housekeep- 


ing 


Framework of the Program. 
Once the need for the retirement-aid 
“Me rvice was determined, Shell selec ted 
employes experienced in personnel 
matters to handle the program. They 
were trained in all aspects of retire- 
ment and its problems. As more work- 
the 


spread out to such widespread opera- 


ers were trained for job, they 
tions as exploration and producing 
the 


areas often travel great dis- 


areas. Men conducting program 
in these 
tances to employes seeking the service 

Herbert Leasure, of Shell’s head of- 
fice personnel department helped es- 
tablish the program. He 


in coordination throughout 


now assists 


the Shell 
organizations. 

‘We offer information on a variety 
ol subjects,” says Leasure, “but a lot 
of times we just serve as good listeners, 
because many people need nothing 
more than an opportunity to talk out 
their own accumulation of thoughts 
about retirement.” 

Leasure points out that given an op- 
portunity to talk, an employe’s ideas 
often fall into place in an orderly pat- 
tern for future action 

The first goal of the men handling 
the retirement interviews is to get an 
employe started thinking about retire- 
involves. If an in- 


ment and what it 


dividual has any ideas or opinions 
about what he should do after retire- 
ment, it is up to the retirement con- 
sultant to help explore them and de 
termine if they are practicable 
Company officials are quick to point 
out that they do not tell anyone how 
Stimulat 


Once in- 


to spend his time or money 


ing thought is the big aim 


terest is generated, the employe will 


develop his own plans 


How the Program Works. Em 
ploye participation is strictly volun- 
tary At the 
sends a pe rsonal letter to the employe 
This let- 
ter merely reminds the employe that 
Those who 


parti ipate are 


each location, manavel 


approaching retirement age 
available 


the service 1s 


indicate a desire to 
then invited to sit down in private and 
confidential discussions with the per 
on handling the program 


Four 


ibout 


discussions usually 


two months apart take up 


specif retirement problems The em 


ployes views oO! plans concerning 


hruary, 1956—PETROLE'! 


these problems are dwelt upon Lhe 


employe is under no obligation to at 
tend the discussions 

The talk 
purpose ol the “Planning for Retire 


program. The desirability of 


first covers the general 
ment 
planning and what to plan for are ex 
plained 
The 


finan cs, 


second discussion deals 


Sn ial Ss 


that 


with 


company benefits 


curity, et It has been found 


an outline the service i 


articles dealing with re and a 


tirement 


bibliography of bool ind magazine 


devoted to the many different aspects 


ot returrement 


Benefits of the Program. Shi !! 


retirement-aid program is still in the 


embrvonic stage. Counselors are work 


ing with veteran employes who ar 


within a year or so of retirement, [The 


Seven Steps to Happy Retirement. .. 


1. Plan your investments with an eye toward retirement— 


save part of what you earn. 


2. Decide what you will do with your time after retirement 
—start preparing for it before you retire. 


3. Develop the right mental attitude. 


4. Have a home paid for by the time you retire. 


5. Protect your health. 


6. Make lasting friendships. 


7. Take active interest in church work, civic affairs, politics 


or similar activities. 


many employes have little knowledge 
of their company retirement plans, A 
check list is also provided to help the 
employe determine the nature ol the 
important papers and records he has 
where they are kept and where to go 
concerning such matters as 


bond 


for advice 


insurance poli es, stocks and 
real estate 
Ihe third session usually deals with 


A physi 


provided at 


health and physical ¢ ondition 
cal examination 1: com 


pany expense Lhe employe may Use 


doctor or a doctor 


I his phase ol thre 


either a company 
' 

ol his own choice 

program 1s mainly to encourage peri 

od physical examinations. The com 

pany keeps no record of the examina 


tion Howevet it dot vive the pel on 
ome idea of hi 
which 


inning ae 


facing retirement 


physical limitation if any 
should be considered Iti poi 
tivity after he leave the compan 


[he fourth li ion 


probl m 


Concern 


discovered d i! the three 


mecting ssion also 


where to 


retirement 


In addition to the intervi 


participant in the program 


eventual plan is to contact every em 
ploye five years before he reaches r 
However 
already are be 


e The 


tirement age tangible re 


sult how 


Inning to 
shift 


could vet closet 


discussions gave a lore 
idea that he 
to his favorite hobby b 
lode He IS 
gaged in hi 

eA pumpel 
hunted quail all hn life, 1 


man the 
pure ha iv i 
fi hing now happily el 
own bu ini 


had 


now raisins 


reured who 
quail for commercial purpose 
© A stenographer purchased 


house and made out 


She 


ment 


ad iple . 
added a 
Her bu ini 


from the discussion 


recently 


profitable and interestin 


Retirement Counselor 
of Shell’s Houston office 
followin 


It i nota coun 


program in the 


difference bet 


) etircement 





Only Chapman Tilting Disc 
Check Valves give you 


Fast, quiet operation means 

low cost operation for check 

valves. That’s exactly what the 

Chapman Tilting Disc Check Valve is 

designed to do. It won't flutter or slam and damage 

the piping joints or the valve itself. The unique drop-tight 


closure action eliminates scraping and wear of the disc and seat. 


Rugged construction and low wear of the Chapman Tilting Disc 
Check Valves mean long life under severe operating conditions. 
Absence of vibration plus low head loss keep maintenance of 


the entire piping system at a minimum. 


Whether for replacement or for new piping systems, be sure to 
specify Chapman Tilting Disc Check Valves. They're available 
in iron and steel for handling fluids or gases under a wide 
range of pressures. For full data on the complete line, write 
today. Ask for Catalog 30-A. 


For more data on advertised products, use Readers’ Service Cards, last page 
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This specially designed “‘airfoil’’ disc bal.- 
ances perfectly in open position. The fluid 
holds the disc tightly against its stops with- 
out fluwter. The body of the valve is larger 
around the disc, so the net valve area is at 
least as much as the pipe area to assure low 
flow resistance 


When the flow is reversed, pressure against 
the uppet part of the disc cushions it as it 
closes. Then the disc drops easily and 
tightly to its beveled seat after the valve has 
swung closed. Seating is fest and quiet with 
minimum head loss in all but unusual piping 
arrangements 





As Management Sees It... 





Mold Your Own Leaders 


Here is a program that will help you train industrial management groups 
. . qualified to take part in top-drawer decisions. 


W. L. Linton 


Mountain Lakes, New Jerse 


PODAY’S 


agement is 


INDUSTRIAL 
usually 
How 
quire the necessary 


to do the 


man- 
done by groups 


ol people do such 


groups at 
knowledge and 
judgment job? To do it 
adequately requires experience, train- 
ing and foresight. 

The 


main 


making of decisions is the 


consideration of sound 


The 


decision is the 


any 


management group most im- 


portant selection of 
the proper people to administer the 
key jobs. The next real concern is 
that 


in wisdom and in- 


to make certain these people 
continue to grow 
telligence 

The development of an industrial 
management group can be accom- 
plished within any plant without in- 
terfering with the work schedule 
Few, if any, outside specialists. should 


be hired to conduct the course 


Prerequisites for Program 

1. Make certain the participants in 
the group desire such a program 

2. Top management must provide 
a pleasant, comfortable, cheerful 
meet No. tele- 
phones should be in the 


place in which to 


room An 
efficient, tactful secretary in an ad- 
highly 
handle any telephone calls 
side jobs held by the 
the meeting should be 


joining room ts desirable to 
The out- 
participants In 
covered by an 
assistant or a person who might be 
future 


both it 


considered good material for 


assistants. Good training for 


can be added 
3. Top management must be will 
ing to be patient in looking for the 


end results. One year makes the 


group a more creative and expressive 


one However, unless management | 


willing to plan a series of course 


which lasts several years, it had bette: 


forego the program 


Organization-—Personne! involved 


in this prese ntation includes the man 


February, 1956—Perrot 


7 advantages of decentralization .. . 


1. Encourages the individual to use initiative 


2. Helps self-improvement as people learn 
to think constructively 


3. Unfolds a feeling of pride in belonging 
to an organization 


4. Fosters better adjustment to work situa- 


tions 


5. Builds self-reliance and personal integrity 


6. Reduces management lines to a minimum 


7. Improves communications between levels 


of management 


agement group of an oil refinery with 
some 600 employees. The group i 


1) A plan 


foremen 


subdivided into 
9 


further 
ning committee, 
assistant foremen with department as 


and (4 


minent Is 


sistants, 
This alis 
vantageous to 
level of 
about the 


project engineers 
best as it is ad 
have people on the 


same respon ibility itting 


tabl Lhe are 


more apt to be less restrained in their 


contlerencs 


conversations and opinions if the 
authorit It 


also develops group pride a 


share similar levels of 


ilua 
ble asset in am 


plant organization 


Fee tees 85: ao +2 eee f 
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Lhe planning Committees ] 


Coon 


Manage! his assistant 


po ed ol the 


department superintendents and stafl 


the heads of safety. industrial rela 


tions and accounting Phi group 


does most of the future planning and 


accounts for the monthl progr 


department wise in completing the 


annual program (objective of the 


refinery. Thi program 


hould he pre 


pared by the uperintendent or de 


partment head and finall approve 
by the committer 


Kach of the latter 


mect about ever 


ar ki a) at %' We at ta 


Industrial management by key groups... 


® Reduces errors in making decisions 


® Inspires keener forward planning 


® Makes better schedules for handling the 
immediate work load 


NRE Sie aed Notes BAF ens Fe 
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May If the al 


lotted two hours for a meeting hap 


through 


September 


pens to be insufficient, another meet 


ing is scheduled in two weeks time 


If the 


scheduled 


pressure of business delay 


mecting, it can be post 


poned and the time made up when 


i is convenient Lhe planning com 
schedule 


the P & L, 


mittee meets on a regular 


once a month to review 





Meet the Author 

W. L. LINTON recently retired 
alter 18 years as manager of the 
Socony Mobil 

Oil Company, 

Inc., refinery 

in Brooklyn 

He joined the 

company as a 

research chem- 

ist in its Brook 

laborato 

1920 


lyn 
ries in 
shortly after 

completing his doctorate at Johns 
Hopkins University. Dr. Linton 
served in the laboratories 12 years 
head 
Mobil’s 


Technical Services department 
that 


before he was named to 


what is now Socony 
He had been in charge of 
operation nearly eight years 
when, in 1938, he was appointed 
superintendent of the company’s 
Som Later, he 


was given the job of consolidating 


& Fleming works 


the company’s refining operations 
in the New York 


ganizing the Brooklyn plant 


area and reo 











for the proceeding month and make 


the necessary week 


This 


plans for the 


ahead meeting could last as 


much as hours. In all but this 


committee meeting, a member of the 


group acts as chairman, with a gavel 


and another takes notes from which 


the minutes of the 
lished. ‘These 


in business-like 


meeting are pub 


mectings are conducted 
fashion with everyone 
present taking part in the discussions 


and Com lusions 


Context of Meetings 


) and 


Groups 2 
t devote one meeting in three 
month intervals to a discussion and 
reporting on an individual basis, their 


Plant Cost Re 
Annual (ob 


participation in the 
duction effort and Plant 


206 


jectives Program [his is an a 


counting of their stewardship—a 


most effective means of training 
members of an 


The other 


to a 


management group 


meetings are devoted 


variety of top designed to 


arouse a better concept of what is 


required to be a part of manage- 


ment. These topics include duties of 


loremen, personne] re lations, (includ- 


ing union representatives civic re- 


spon ibilities, selection of pe rsonnel 


to do a job best, the craft develop 


y ields 


and plant profit o1 loss 


ment program quality of 
product 
The meetings for the department 
have 
Lhe 


foremen 
three 


superintendents and foremen 


existed for a number of years 


meetings for the assistant 


and project engineers are but 
and two years old respectively 


The 


mic mbership ol ning 


committee has a 
and the 
groups vary from 12 to 16. The spirit 


of the 


planning 
other 
meetings is contagious and 
with a full 


of ideas and opinions 


enthusiastic interchange 


The 


pro 


Heart of the Program 
of the 


group 


most important aspect 


gram is the study consisting 


of a panel of four people, one each 
from the planning committee, fore- 


men assistant foremen and project 


engineers groups. During a_ typical 


study meeting the subject of decen- 


tralization was covered in the follow- 
ing manne: 
@ lhe plant manager talked about 


decentralization in terms as defined 


and described generally by authors 


ol recognized ability 


®@ The member from the foremen’s 


group discussed the application of 


decentralization in one of the large: 


corporations 


@The member from the project 


enyvinect Zroup discussed the top 


as it wa practiced in his own com 


pany 


@' The member from the assistant 


foremen’s group expressed his analy 


sis of how decentralization was being 
applied in the local plant 
\ member of the 


tion 


industrial rela 
group capably aif ted as a noni 


Three of the 


panel group were college vraduates 


tor for cach meeting 


one of whom had completed sor 
work The 
high 


who had plenty of interest in improv 


post - graduate assistant 


foreman was a school graduate 


reading, studying and 


to others The 


ing himself by 


listening quartet pre- 


PETROLI 


ented they topic at the meetings ol 


the foremen, assistant foremen and 
project engineers groups respectively 
The presentation was given in one 
meeting and parts of it repeated ul 


necessary. At the meeting following 


the final summation, a rebuttal team 
of four was selected from each of the 
three groups to tear apart what had 
been presented at their own meeting 
This, too, could be at one or mort 
meetings 

‘The study groups proved most en 
joyable to the participants and to give 
an example of how successful these 
meetings were, it need only be men 
tioned that discussions were continued 
back on the job and during lunch time 
At the last two meetings of the yea 
another team of four from each group 
gave a summation of what they un- 
derstood was intended by the panel 
on each topic and exactly what ben 
efit, af 


Three other subjects 


any, was derived from them 
Commun! 
cation, Personnel Development, and 
Appraisal and Automation were pre 
first 


by another panel composed of the as 


sented similarly. The was given 
sistant plant manager and a member 
from each of the three groups men 
tioned, A department superintendent 
and the chief project engineer headed 
two other panels of four people, The 
preparation ol subjects entailed as 
sistance from headquarters and a 
study of how each subject related to 
the local plant 

One of the most important results 
this tho: 


ouch analysis ol how Cat h top could 


obtained in respect Was a 
he applied to better local conditions 


In certain cases, it was found that 
was entirely satisfac 


Ther 


each sub 


current prac tice 


tory after a realistic review 


was no question but what 
ject when properly applied locally 
materially improved the adaptability 
of each their fitting 


into a part of 


group toward 


more useful the entire 
management group, Other topics will 


lorm a program for next yea 


Advantages of Program— I}. 
advantages of such a procedure are 
several, Anyone who is apt to get into 
a rut by thinkine what is being done 
locally is the alpha and omega of hi 
and ulti 


endeavors is due for a rude 


mately healthy awakening The ap 


plication locally of improvements in 
policy and management practices re 
sults in increased earnings by broad 
ening the perspective of each individ 
ual in Current local 


every group 


REFINER 
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TURBO-MIXER 


GENERAL 


TURBO-MIXER, a division of 
GENERAL AMERICAN TRANSPORTATION CORPORATION 


2! f 
wg sae ae 


Sy Turbo-Mixer 
D.C. Column 


Rotary Disc Contactor 
for Liquid-Liquid 
Counter-current Extraction 


Six years of data and design development in 


the laboratory, pilot plants and industry 


have demonstrated the superior features of 
this practical counter-current and gravity 
flow extractor. The R. D. C. extractor offers: 


. high volumetric efficiency 

. high throughput capacity 

. simplicity of construction 

. no interstage or external settlers 
. low power requirements 


flexibility of operation 


May we assist you in the solution of your extrac 
tor problems? Our laboratory facilities are avail 
able for evaluation of your extraction system 


Demonstration model—used to show hou 


*Licensed under Shell Development Company patent 
the R.D.C column actually operates 


SALES OFFICE: 38O MADISON AVENUE, NEW YORK 17, NEW YORK 
General Offices: 135 S. La Salle St., Chicago 90, Illinois + Offices in all principal cities 


OTHER GENERAL AMERICAN EQUIPMENT:—DRYERS * EVAPORATORS 
DEWATERERS - TOWERS + TANKS + PRESSURE VESSELS 


hruary, 1956 PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cords, last page 
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prac tice in all four 


fully 


not 


ubjec {Ss Was Care 


and critically reviewed and if 
justified the be 
lief that such must be acceptable for 
being. Of 


measurable value of each participant 


changed, surely 


the time course. the im- 


believing he is a part of the plant 


management lends itself to improve 


hi own record 


A a it 


ment 


ult this particular manage 


group is eager to be more use 
ful in bettering the pl int’s realization 


Woe be 


through proble ris 


unto him: who does not think 
nough and dis 
Ihe 
had 


ten minutes to explain 


rupt uch goals being attained 


plant manager on one occasion 
to take ore 


to an assistant foreman why it was 


necessary to re-handle a shipment of 
catalyst 

All of the group: learned to plan 
and above all “get 


there had 


certain reluctance to express one 


their work better 


the job done.” If 


be ehh a 


thoughts and ideas lest it might incur 
some displeasure of one’s immediate 
superior, this rapidly disappeared 
One example was that of a mechan 
ical foreman who made a suggestion 
which reduced the down-time tor in 


spection of a di tillation unit from 


five to three days. ‘This was done ove 
the expressed skepticism of people 


one layer of management above him 


‘The 


and 


results converted the doubters 
the 


to make othe 


gvave suvgvestor cncouragct 


ment valuable contri 
butions toward increasing plant 
profit. You can rightfully argue that 
this 1s 


do Hlowever. 


what a foreman is supposed to 


this and many othe 
illustrations were prompted by an int 
had be en 


Now, it is 


suggestions at this plant-—no 


tiative which too dormant 


in the past fun to make 
matter 
“how wild they first sound. 

The participants in the meetings of 
the three groups summarized what 
benefits they pe rsonally had ac quire d 
and discussions 


believed to be forthright 


from the lectures 
These are 
expressions from realistic and entet 
prising industrial people. Some with 
formal education, others reaching 
their positions by being leaders but 
all of 


to exercise 


them developed their ability 


good, sound judgment A 
summary of thoughts developed 
from the several topics follow 
Decentralization 
1. Extended 
meetings of key personnel 


departmental 


Lhis 


use of 
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enables the yroup participants to 
know why certain jobs are sched- 
what has to be done 


uled and 


when, by whom and why 


The 


broadene d 


delegation of authority is 
Plant staff people are asked for 


more information on accounting, 
safety, personnel and policy mat 
ters 

Costs are reviewed minutely and 
accountability is impressed upon 
evcerTvone 


Clearer 


duties——these 


knowledge is had of job 


should be increasing 
from yvear to year in the lower 


echelons a decentralization ma 


tures and craftsmen and operators 
deve lop their abilities 

One of the main advantages comes 
from more efficient planning, in 
cluding the scheduling and control 


ol operations 


Increases the degree and variety 


of training of those at the lowest 


management level. There is plenty 
ol evide nce that vreatcr personal 
is nurtured when 


confidence peo- 


ple are on their own,’ not to 


mention an enlargement in job 


and morale satisfaction. There is 
no question but what decentrali- 
zation develops initiative and in- 
centive by demanding greater ca- 
pacity for thinking accurately, 
Also, changing conditions are 


coped with more compete ntly 


Communications This rather 
complex subject will become more 
useful when the communicator learns 
to live up to his responsibility and 
people begin to comprehend with un- 
derstanding. ‘There are many means 
of providing information on what 
done, and we are strug- 


needs to be 


gline to give the why of it. Controls 
are wrapped up in good communica- 
tions, especially when one or more 


shops or sections become involved. 


Interdepartmental communications 
cem tobe the most baffling. Whethe 
this is due to an uninformed person- 
nel. vague instructions where concise 


ness is indicated or a method olf 


policy matters little, there is ample 


room tor improvement Ol course, 


the stake is a lucrative one, since time 

an be saved and higher grade work 
can be completed if one communi 
cates properly 


It was. to be sure. quite obvious to 


these groups that better communica- 


tions meant more effective planning 


Phe 


scheduling of the use of equipment is 


in the use of manpower. best 
attained by communicating properly 
Also, it provides for an adequate sup- 
ply of material being available when 
needed, The importance of good com- 
too 


munications can not be stressed 


much, There are many ways of com- 
municating and more will emerge in 
the years ahead. If those concerned 
grasp the importance of this subject 


gratifying increases in plant profit 
will be 

Employe Evaluation and Ap- 
praisal—This subject found a lot of 
enthusiasm among the groups after 
fully 


cedure functions 


forthcoming 


they understood how the pro 


The participants 
they 


being judged by people who were 


wanted to make certain wert 
qualified. Also when improvements in 
their personal records appeared, they 
wanted it recognized promptly. There 
was a keen desire to become more 
competent and frank personal reviews 
were welcome 

It was pointed out that the better 
employes did their jobs PLUS and 
were aware that the area of responsi- 
bility for their own job need have no 
iron-clad 


An 


two ol 


restriction 


interesting skit was staged by 
the 
described a 


with the other 


newer assistant foremen 


as they “gripe” by one, 
informing him that 
he had heard, the 


griper had no cause to be fearful of 


based on what 


his reputation with his immediate su- 
perior. The griper’s superior had been 
heard to express himself as being very 
well pleased with the conduct of his 
subordinates. The griper said he 
would much prefer getting such in- 
formation first hand. 

Other skits were portrayed by this 
all of 
and helpful. There is a suspi 
that the skits taught 


members of top management a thing 


group and them were whole- 
some 
cion some ol 
or two, proving that decentralization 
works up and down the leve | of com 
mand. 

The participants also learned that 
a person’s record is a most tangible 
thing. Results can be counted up as 
one produces However. it Is not ad 
visable to de pend too much on a set 
ol words. such as pe rsonality, agree 
ableness depe ndability, diligence, et 
They can help, but many of our 
famous men “day 


were wont to 


dream” and would have made a sorry 


showing by answering some of the 


tests popularly supposed to classify 





Another Example 
oy 
Lficte nt Power 


at Lower Cost 


new economies 


with the 


NEW PACKAGED 
GMXD COMPRESSOR 


@ Completely pre-assembled, mounted on a skid base, 


and available for fast delivery the new Cooper- 
Bessemer GMXD packaged compressor is ready for 
economical pressure maintenance, gas lift, and all simi- 
lar services. 

With the packaged GMXD, you benefit from the many 
advanced engineering features of the unique Cooper- 
Bessemer V-angle design. In addition, the GMXD offers 
lower peak firing pressures and reduced exhaust gas 
temperatures, higher scavenging air ratios to all loads, 
high allowable compressor piston rod loading, small 
space requirements per horsepower and ample working 
space around power and compressor cylinders. More- 
over, a new high in smooth-running balance has been 
achieved permitting unmatched performance under 
previously “impossible” conditions, 


in the heart of the 
packaging of the GMXD is 


For fast service and delivery 
oil and gas country 


DIESELS @ GAS ENGINES ©@ GAS-DIESEIS @ 





handled in Texas, Louisiana, Arkansas and New Mex- 


ico by Southwest Industries, Inc., Houston, Texas 


Detailed 


quotations can be obtained from Southwest Industries 


bulletins, helpful planning information or 


or any Cooper-Bessemer office. 





ae 
COOPER-BESSEMER 


GROVE CITY, PENNA 


New York City © Seattle, Wash. © Bradford, Pa. * Ch cago, Ill 
Houston, Dallas, Greggton, Odessa 
Washington, D. C © Shreveport, la © San Francisco, Los 
Angeles, Calif. © St. Lowis, Mo. @ 
Orleans, la. © Tulsa, Okla. © Cooper-Bessemer of Canada lid, 

Edmonton, Alberta—Holifax 


Pompa and Texas 


Gloucester, Mass. © New 


Nova Scotia 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 
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people. However, a carefully planned 


course, such as the one described, 


will separate the “apples from the 
oranges.” 

Automation —This is the final 
topic of the series and some of the 


thoughts derived from this subject 
include 
® There is need for automation to 


make more products better and/o1 


cheaper. It is apparent that com 
petition sees to that situation under 

normal conditions. 

Since labor dislocation will ensue, 

management should work out a so- 


lution to cause the least economi 
harm to those affected and educate 
a new group to handle the new 
equipment. ‘This could mean that 
new employes would need higher 
educational training. Although au- 
tomation may mean the loss of jobs 
by certain employes, there will be 
more need for salesmen, retailers 
and distributors since there will be 
more people needed to supply the 
goods as demand increases 
The market should be considered 
as embracing the free world as new 
wealth is created. It is doubted 
somewhat if the labor supply in the 
future can meet the demand, so 
that automatic machinery and con- 
trols will have to be used to satisfy 
product demand 
The three groups were optimistic 
about the “pushbutton” era and 
were insistent that our leaders show 
vision in their future planning 
Two Murray Vertical Type V 
Turbines driving Deep Well 
Pumps in a southern Oil Refin- 
ery. They ore rated ot 113 H.-P. 
at 1750 RPM and operate with gainfully « mployed and a chance to 
600 # —650° F. steam extract regain the adventurous spirit of our 


ing to atmosphere forefathers 


They want to see the standard of 
living raised throughout the world 


new wealth created, more peopl 


Finally, the subjects discussed are 
timely, the method of training is 


: unique as well as sound. Above all 
® Murray Vertical V turbines, both geared and direct-connected, are being 


used more and more for driving vertical pumps of all types. The Murray Ver- 
tical V turbine is designed from top to bottom as a vertical turbine, not just 
a horizontal turbine, “upended.” The Murray Vertical is especially constructed 
and arranged for vertical mounting. 

Murray vertical turbines can be furnished for steam pressures up to 600+, 
750° F. TT. and back pressures as high as 100+ and can carry most normal 


thrust loads imposed by vertical pumps ance and it is predicted that when 
one member from this group becomes 


IRON WORKS COMPANY a board member, he will be bette: 
prepare d than many others bette: 
prepared because he has had this 

BURLINGTON, IOWA earnest, intimate study of manage 


ment’s problems ona lo« al le vel earl 


Builders of Steam Power Equipment for Three Quarters of a Century | in his caree: 


those who participated were genu 
inely enthusiastic with the program 

Such programs should receive en 
thusiastic approval by the stockhold 
ers of any company. A board of 


directors should give ready accept 





210 For more data on advertised products, use Readers’ Service Cards, last page 





time . . . measured by BRICK 


The pulsing spring of the conductor’s watch 

the soaring radio tower of the Naval 
Observatory ...the clock on your night 
stand regulated by the 60-cycle current of 
your electricity...all owe their existence 


to brick. 


It’s refractory brick controlling the flame: 
of industry, producing metals, glass, elec 
tricity that combine to measure and commu 


nicate time. 


Refractories are the industry behind indus 


try all industry, for everything that’s made 
or moved requires them. To provide them in 
the infinite variety that industry demands, 
General Refractories employs advanced 
scientific research, draws on the world for 
materials, and produces in plants strategi 
cally located to serve industry with a com 


plete refractories service 


The Industry Behind Industr) 
GENERAL REFRACTORIES COMPANY 
Philadelphia 2 


SEND FOR THE MOTION PICTURE: THE GREFCO STORY 


»~ 


It is a beautiful 16 mm, motion picture in full 
color which relates the fascinating and little un- 
derstood story about the refractories industry 

the industry behind industry. Viewing time is 26 
minutes. If you would like to show it to executive, 
employee, social, church or other groups, a re- 
quest on your letter head is all that is necessary 
Address General Refractories, Philadelphia 2 
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Showmanship Can Prevent Accidents 


Here are five safety stimulators especially designed to inject new vigor into 
your accident-prevention program. 


IT TAKES showmanship—and plenty of it—to spark employe inter- 
est in accident prevention. New ideas must constantly be injected into your 
refinery safety program to keep employes from developing a feeling of 
false security. There are countless ways to keep your program dynamic 
and challenging. Here is a roundup of some ideas which have worked suc- 
cessfully in various refineries to revive employe interest in accident preven- 
tion. 


SAFETY DRAWING 


This safety stimulator takes the 
chance out of the work around the 
refinery and puts it into a weekly 


safety drawing 


All safety-minded employes are « lig- 








ible to participate in the project, One 





Or thore names o1 badge numbe iS afe 








drawn CAC h we e] | he luc ky ‘ mploye . 











each receive a cash award » LOo 








25 dollars 


Eligibility is based on accident-fre: 








work Employes involved In an acci- 











dent are not eligible to have their 





name drawn for two weeks after the 














date of the accident 


One refinery makes the entire de 


SHOWMANSHIP 


One refinery safety director success 


partment ineligible for a week even 
though only one of its employes is fully developed a safety show whereby 
responsible for an accident. This the right and wrong way to do vari- 
builds a spirit of safety cooperation ous refinery jobs were dramatized by 
throughout the refinery employes One of the at tors’ illus- 
trated the “show off.” He did things 
that no member of the audience would 
ever think of doing. The “strong man” 
was aped by a refinery worker who 
showed off his great lifting power (the 
wrong way He was immediately 
shown up by his ten-year-old son who 


lifted in the correct manner. 

Another idea is to construct a me- 
chanical man that shows the strain on 
the back caused by improper lifting 
This can be used to tell the old safety 
story in a new, memorable way. 

You can also translate accident sta 
tistics into an illustration that is easy 








to visualize .. . the cost of lost time 








can be illustrated by showing thi 
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| Vapor-Tension Sensing System 


Bulb Range 


0-100° F. 

40-140° F, 
40-240° F. 
100-350° F. 





Recommended 
Working Range 
20-90° F. 
60-130° F. 
90-220° F. 
175-335° F. | 


FEATURES 


Vapor-Tension Sensing System 
Choice of Temperature Ranges 
Built-In Temperature Indicator 
Simple Adjustment Permits Either 
100% Throttling Action—Or “On- 
Off” Snap Action Within A 

Wide Limiting Range. 

Parts Interchangeability With BS&B 
1440 And 1450 Pilots Reduces 


Maintenance Cost And Parts 
Inventory. 


imrougn vit 


Based On Temperature Variations 


The new BS&B Type 1460 Temperature 
Controller or Pilot is equipped with an external 
vapor-tension thermal! system to actuate 

the power unit in the pilot. 


} finarn , : ' 
Ue Vperdit ba VULVES, 


Except for this actuating mechanism and the 
temperature indicator which is an integral part 
of it, the 1460 Controller has all of the excellent 
features offered in the well-known BS&B 

Type 1440 Control Pilot—including the 4” 
supply medium reducing regulator and 

two pressure gauges. 


This unit is especially suited for translating 
temperature variations to direct flow-control 
of fuel, or of heating or cooling medium, 
through diaphragm operated valves. 


Ask your BS&B 
Representative for more details— 
or write to 


February, 1956—PETROLEUM REFINER For more data on advertised products, use Readers’ Service Cards, last page 








TO REPAIR PIPE LEAKS — 
QUICKLY, PERMANENTLY 


ANY PRESSURE ANY TEMPERATURE 


cs 
SKINNER-SEAL PIPE LINE CLAMP for 
long splits and bad corrosion leaks. 


tn stock — all supply stores 


M.B. SKINNER COMPANY 


SOUTH BEND 21, INDIANA, U.S.A 


NEW 
STAINLESS 
STEEL PIPE 


Approx. 804 ft. (29,587#) 14” OD-Sch. 10 
$25.76 per foot 


Approx. 2930 ft. (185,469#) 14” OD-Sch. 40 
$37.98 per foot 
Type 304, Welded, Plain Ends, 


Extra Low Carbon 
10 foot Lengths 


Sch. 10-36.8# per foot-.250” wall 


Accordance Mill Tolerances 


Sch. 40-63.34 per foot-.437” wall 
Accordance Mill Tolerance 


Heat numbers on request 


IMMEDIATE SHIPMENT 


WRITE © PHONE © WIRE 
William Fabrikant 


WE steet prooucts, Inc. 


Suite 2344 

202 WEST Séth STREET 

NEW YORK 19. N.Y 
Plozo 7-5627 


Park Sheraton Hotel 














SAFETY CLOTHING 


Several refineries have found that 
sales promotion of safety clothing is 
effective, For example, a representa- 
tive from a clothing manufacturer 
may be invited to set up a display in 
the plant. Employes are allowed to 
shop on company time and get credit 
for safety clothing purchases through 


payroll deductions 


In one instance, the refinery safety 
director prepared a list of approved 
safety clothing and distributed it to 
all employes. A handy check list order 
form was prepared and employe or- 
ders were pooled for fast delivery and 


for more reasonable prices 


Even though employe response may 
not be overwhelming, a subtle safety 
reminder has been planted that will 
remain long after the printed lists are 
distributed 


PERSONALIZED POSTERS 


Salety posters are good safety stimu- 


lators. Their value can be increased 
however, if they are personalized to 
the refinery and the employes. Photos 
of accidents add a personal touch and 
tend to thought, “It 


could happen here, or to me.” 


stimulate the 


One re finery ran a series of photos 


of accident causes. These were not 
identified by location, and the poster 


asked, “Where Is This?” 


Employes made guesses about the 
location of the unsafe conditions. They 
checked the source of the hazard with 
workers in other departments, and 
thus were more careful in their own 
work space. The employes were made 
safety conscious through this curiosity- 
provoking idea and the accident rate 


ealiineal 
— 


took a downward dip. 


For more data on advertised products, use Readers’ Service Cards, last page 
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As Management Sees It... 








SAFETY SLOGANS 


Prizes stimulate interest in any pro 
gram, Safety is no exception. In one 
refinery, the safety director worked 
out a monthly safety slogan contest 
Every one in the company was eligible 


to enter any number ol slogans 


Winners usually twisted a popular 
a safety slogan. For in- 
jive talk 
Don’t be a square,” was used in a 


saying into 
stances, the expression 
prize-winning safety slogan, “Don’t be 


a square stick around.” 


Even if the slogans submitted are 
not as good as the professionally pre 
pared safety messages, the effect is 
better. The 


Everyone will be using 


usually winning slogan 
will catch on 
it because it was created by a fellow 


wot ke I 











REFINER 








TO INSURE 


smooth operations 


more time on stream 
lower operating costs 
better products 


REFINERY SERVICES 


Desalting the crude charge before refining is now 
accepted as standard operating procedure. Desalting re- 
moves salts which evolve into corrosive acids. It prevents 
salt plugging of condensers, exchangers and towers, and 
keeps solids and fines from entering the refinery. Treto- 
lite desalting is an automatic, all chemical process, con- 
sistently delivering salt removals in the 98 to 100% range. 


Kontol Corrosion Preventives combat internal corrosion, 
hydrogen blistering, fouling and scaling. They are 
organic semi-polar liquids which protect by adsorbing 
at metal surfaces as a tough, impervious film. They are 
readily adsorbed from dilute hydrocarbon solutions to 
form this film. In addition to their corrosion preventive 
properties, the Kontols are powerful detergents which 
clean and de-foul refining equipment. 


Tretolite Fuel Emulsion Preventive is an organic, oil 
soluble agent designed to prevent the emulsification and 
sludging of burning oils and diesel fuels. Oils treated 
with Tretolite Fuel Emulsion Preventive have shown no 
sludge formation even after a three month settling test 
Kuplex Metal Deactivator effectively deactivates copper 
in hydrocarbons such as gasoline, kerosine, jet fuel, 
diesel oil, furnace oil and turbine oil. Its powerful che 
lating action prevents hydrocarbon deterioration caused 
by metal catalyzed oxidation 


For complete information, technical data Chemicals and Servi or the Petroleum Industry 
and prices, ask your Tretolite refinery 


SES CREPDONP GP GES 89 = DESALTING - DEMULSIFYING - CORROSION PREVENTING 


T Pe E T °o L iT E SCALE INHIBITING + FUEL OIL ADDITIVES - WATER 
Cc oO aA Pp A M Y DE-OILING + PARAFFIN REMOVING + PRODUCTION 


A DIVISION OF PETROLITE CORPORATION 
369 Marshall Avenue, Saint Lovis 19, Missouri STIMULATING + BACTERICIDES « METAL CONDITIONERS 
5515 Telegraph Road, Los Angeles 22, California 


ve s¢-12 
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The above photo shows a large Houston Petro-Chemical (Synthetic 
Ammonia) Plant with 9 compressor stations a total of 54 
coolers or 306 high pressure heat exchanger sections. Pressures 
from 72 psi to 5300 psi 


Brown high pressure heat exchanger sections are now performing, 
with high efficiency, in almost all the Petro-Chemical plants that 
have been built in the last five years 


BFT high pressure sectional heat exchangers are available for 
pressures up to 22,000 psi 


a 
BROWN FINTUBE 


HEAT TRANSFER PRODUCTS 


BROWN FINTUBE COMPANY 
lynia, Ohio 





What's Happening... 





Average Octane Rating 
Hits 95.5 for Premium 


Average octane ratings for premium 
grade gasoline in the U. S. now 
95.5, according to Du Pont Company's 
latest quarterly survey. The national aver 
awe for regular-grade gasoline runs 88.1 

The survey shows premium octane rat- 
ings up in 35 cities since the survey taken 
in October. Six cities, Litthe Rock, Corpus 
Christi, Memphis, Jacksonville, Shreveport 
and Houston, had gasoline with an 
age number of at least 97. Some 14 
has average octane between 96 
and 97 

In New York, Philadelphia 
Boston and Baltimore, regular 
ran 91 or better. Five cities had 
octane ratings running between 90 and 91 


stands at 


aver- 
cities 


numbers 


Pittsburgh 
numbe rs 
average 


. in the Industry 


Division of Refining Schedules 
Program for Canadian Meeting 


Members of the 
dustry will gather in 
for the twenty-first 
American Petroleum 
Refining 

The meeting, to be held May 11-17 
mark the first time the division 
outside the U. S. The Canadian city 
selected to “signal recognition of 
dominion’s growing oil 

The four-day meeting will be 


petroleum-refining in 
Montreal this year 
midyear meeting of the 
Institute's Division of 


will 
met 


, 
has 
was 
the 
industry.” 


held at the 





ert! anny ¢ 


ba Ld be 


Five separate installations for the re- 
covery of hydrocarbon from 
truck loading of gasoline are in opera- 
tion or under construction by Standard 
Oil Company of California 

One of these units is at the com- 
pany’s El Segundo refinery, and the 
others are located at bulk-loading sta- 
tions. This equipment, which together 
cost $541,000, is expected to recover 
about 31% tons a day of hydrocarbon 
vapors now being lost to the air. 

In carly 1954 member companies of 


vapors 





ier aie, | 
by 1 PORT: . 
Lipman 


New Vapor-Recovery Unit 


the Western Oil and Gas Association 


agreed to try to problem of 
truck 
this 


design 


solve the 


hydrocarbon losses from loading 
Standard’s 


tary 


contribution to volun 
was the 
struction of its new recovery equipment 

The recovery equipment at El Se 
gundo, where other 
been in operation for many 
will use vapor collecting equip- 
ment of recent design. Vapors will be 
recovered by augmented existing re- 
equipment 


program and con- 


Vapor-recovery sys 
tems, have 


years, 


covery 
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Sheraton-Mount 
calls for 1 
sions and an open 
Subjects to be 
are analytical 


Royal Hotel I he 
technical 
dinner 


pro 
gram group ses 
covered at the sessions 
electri 
instru 


research, corrosion, 
refinery 
refinery 
fuels and lubricants 


cal equipment, trends in 


mentation, computers mainten 


ance, processes, smoke 
and fumes, waste disposal and training 
Preliminary for the 


follows 


program meeting 
MONDAY, 

9:00 acm Analytical Research 

Presidin ( RK. Lake Union Oil 
of Calilornia, Brea, Calif. Session 
G. R. Lak Union Oil Company of ( 
Brea, Calif. Spectrophotometru 
Chloride Bromide ana 


MAY 14, 1956 


Compan 
developed by 
alifornia 
Determination of 
lod.d I W. Chapman 
Ir and R Sherwood, The Atlantic Refinin 
Compan Philadelphia, Pa Irace Amounts of 
Arsenic in Petroleum Distillate N, ¢ Maranow 
‘ RK. E. Snyder, and R. ©. Clark, Gulf Re 
earch and Development Compan Pittsburgh 
Pa. Trace Amounts of Total Nitrogen in Petre 
leum Distillate G&. KR. Bond, Js und G 
Harriz, Houds Proce Corpor on, Mareu 
Hook, Pa. X-ra Absorption ue pectroscop 
a in Analytical Tool 
Molybdenum and 
Research Corporation 


termination of 
Zine, KR. EB, Bavieau, California 
Richmond, Calif I race 
Quantitic { Lead in Gasoline ind) = Naphtha 

Margaret E. Grifling, L. A. Snyder, 8. RK. Hen 
derson, and Adele Rozvek bihyl Corporation 
Detroit Mich Determination of Water n 
Methane and Ethanethiol. G. Matsuy Union 
Onl Compan Caltlorna, Urea I race 
of Carbon onoxide in Hydrocarhe kK i 
Nelson M Carine and 6B ] Heinrich 
Phillips Petre Bartlesville, Okla 

Corrosion 

MacVherson Imperial Oj 
on developed by C. I 
Kefining Compan Phila 
Good Practice 


leum Compan 
00 a.m 
Presiding G i 
Lid., Toronto, Canada. S« 
Pogacar, the Atlantic 
delphia Pa Current 
Joseph Biwos, Steel Structures 
Mellon Institute of Industrial 
burgh, Pa and J. O. Jackson, Pittshurgh-De 
Moine Steel Company, Pittsburgh, Pa. Corre 
ion Occurring in Crude and Vacuum Distillation 
Units. P. D. Thomas, Asiatic Petroleum Compan 
New York, N. Y¥. How Richfield Planned to Com 
bat High-Temperature Sulfide Corrosion in Their 
New Catalytic Reformer. B. W. Neumaier and 
( M. Schillmoller Richfield Oj} Corporation 
Wilmington, Calif, Hydrogen Sulfide Corrosion in 
Commercial Catalytic Reformne Units K D 
Drew and E. B. Backensto, Socony Mobil Labora 
tories, Paulsboro, N. J.; J. N. Vlachos, Socors 
Mohil Oj New York Results 
from Stress Rupture Tests of Graphitized Carbon 
Stecle-A Summary Report of the Work of the 
Subgroup on Deterioration of Steel Subcommit 
tee on Unfired Pressure Vessel Committee on 
Refinery Equipme nt. J. G. Wilson, Shell Oil Com 
pany New York, on behalf of the Subgroup 
2:00 p.m. Analytical Research 
Presiding ( Ww Gaurd Imperial OF Ltd 
Toronto, Application of Vapour Vhase Chromat 
graphy to the Analysis of Liquid P oleum Fr 
tiom. D. H sty and B. H man 
Petroleum Compan Lid I 
Ouantative nalysis of Organu il fiche 
Hubbard, W. E. Haine i J. § 
I 5S Mine Sarthe Okla 
termination of Fuel Onl Stal t } Optic 
Measurement Ww H 
H. P. Hebert, and A. BR. Re 
Research and De 


Painting 
Painting Council 


Research Pitts 


Company In 


jureau of 


elopment Compan 
A apid, Precise Micro Vapor 
sure Method. A V Mattlau, } Re 
Enginecring ( ompan nder . | Comi 
tion—Titrimetric Determination of Total Sul 
i Liquid Petroleum Product -_ & Hin 
and fF J. O'Hara The Girdler ¢ 
Louisville, Ky, Fluorescent X-ra 
sis Of Powdered Solids by Matrix 
Guan, Humble Oil & Refining ¢ 
town, Texa drogen in Petroleum 


theta Almorption. J. W. Wilezewski, J 


orporation 
Snectral Anal 
Dilution. BE. I 
ompan Ba 
Products by 
S. Wiber! 
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whatever the operation .. . 
Titeflex (Quick-Seal Couplings 
for fast, leakproof connections ! 


Everywhere in industrial operations, you find Titeflex Quick- 
Seal Couplings “‘making connections”! And what connec- 
tions! Absolutely leakproof. Couple or uncouple in one second. 
Allow free flow of any material. Sizes 4" to 12”. 

See drawing for typical uses. Then check your own plant 
for trouble spots where Quick-Seal Couplings can serve you 
profitably. For details . . . send coupon. 


ap Tank Car Unloading 5] Mobile Testing 
os Furnace Doors Equipment 

&) Blending “Switchboards” @ Machine Cleaning 
oO Lift Trucks —Hydraulic Lines ee Air Lines for Tools 


TITEFLEX, INC. (industria! Products Div.) 
60. Hendee Street, Springfield, Mass 
Send me your free Quick-Seal Couplings Catalog —don't obligate me. 


Name Title 
Firm 

Address 

City 


Titeflex Quick-Seal Couplings + ‘scteros! = <i cree an 


For more data on advertised products, use Readers’ Service Cards, last page 


and E. I Childs, Socony Mobil Laboratori« 
jrooklyn, N. Y 
2:00 p.m. Electrical Equipment 
Session deveioped by K ihompson, Socon 
Mobile Oil Company, Inc New York, N. Y A 
Refiner Experiences in Using RP-50( FP. < 
Somer The Atlantic Refining Company, Philadel 
phia, Pa. An engineering Contractor's Reaction 
to RP-500, James T. Pr.ngle, Bechtel Corporation 
San Francisco, Calif. Problems in Providing Suit 
able Electrical Equipment for Class I, Division 
2 Areas. C, A. Olson, Westinghouse Electric Cor 
poration, Pittsburgh, Pa.; and Earle R. Hoyle 
Sinclair Refining Company, East Chicago, Ind 
Differences Between Canadian and American Re 
finery Electrical Practices. Imperial Oil Company 
Lid 
TUESDAY, MAY 15, 1956 
9:00 a.m. Trends in Refinery Instrumentation 
Presiding J. K. Jamieson, Imperial Oil, Ltd 
Toronto, Session developed by G. N. Ebly, The 
Atlantic Refining Company, Philadelphia, Pa 
vice of the Instrument Society of America to 
Petroleum Industry. Robert T. Sheen, Milton 
Company, Philadelphia, Pa. Instrumentation 
Petroleum Processes. James G. Kerley, Shell 
Oil Compan: New York. Data Reduction on 
Automatic Logging or Automatic Intelligence 
Gathering System Albert I Sperry, Panellit 
Inc., Skokie, Il 
9:00 a.m. Computers 
Session developed by ( i ihoma 
Compan Marcus Hook, Pa. The Use 
puters in Petroleum Refinery Problems 
Sherman The lexas Company liouston 
of Heat Exchangers on Automatic Com 
Equipment A. M. Peiser Ihe M. W 
Company, Jersey City, N. J. Computer 
Planning. Robert G. Donovan and 
Schrage, Esso Standard Oil Company 
Linden, N J. Calculation of the Eqywlibrium 
Composition in Ce Hydrocarbon-Hydrogen System 
Edward B. Weinberger and ( W. Montgomery 
Gulf Research and Development Company Pitts 
burgh, Pa. Paper Shell O11 Company New 
York, N. ¥ 
2:00 p.m. Refinery Maintenance 
Presiding: Gordon R. Henderson, Sun Oil Com 
pany, Ltd., Sarnia, Canada. Session developed by 
D. R. Johnson, Continental Oil Company, Hous 
ton Scope and Administration of Preventive 
Maintenance ( ( Carmine Tide Water As 
sociated Oil Company, Associated. Calif. Develop 
ment of Cost Yardstick I S. Bale The Stan 
dard Oil Company (Ohio Cleveland, Oh'o. Pre 
yared Discussion—I ( Newton The Atlanti 
efining Company, Philadelph Pa. Corrosion 
The Maintenance Engineer's No. 1 Enemy, F. ¢ 
Braun, Gulf Oil Corporation, Pittsburgh, Pa 
2:00 p.m. Puels and Lubricants 
Presiding G. Davidson, Shell Oil Co. of Can 
ada, Lid Toronto. Session developed by 7 B 
Rendel, Shell Oil Company, New York. Statistical 
Approach to Road Performance. F, D. Buerstett 
Ethyl Corporation, Detroit, Mich and f I 
Sorenson The jritish American Oil Company 
Litd.. Toronto. The Combustion Chamber Deposit 
Problem in High Compression Ratio Engines. M 
W. Corvilius, D. R. Digege and R. A. Hoffman 
I I. du Pont de Nemours and Company, Inc 
Wilmington, Del, Handling High Vapor Pressure 
Fuel A. E. Cleveland, Ford Motor Company 
Dearborn, Mich 
7:00 p.m. Processes 
Session developed by ( I Thoma Sun Ohl 
Company Marcu Hook Pa Theme 95 plu 
Octane Number A five paper session is planned 
WEDNESDAY, MAY 16, 1956 
9:00 a.m. Smoke and Fumes 
Presiding John W. Newton, Magnolia Petre 
leum Company Jeaumont lexa Session deve 
oped by Wy H. Claussen, California Researct 
Corporation, San Francisco. Review of the Smoke 
and Fumes Committee Research Program. L. (¢ 
Kemp, Jr The Texas Compan New York. Re 
cent Developments in the Study of the Organi 
Chemistry of the Atmosphere. W. E. Seott, E. R 
Stephens, and Philip I Hanst The Frankl 
Institute, Philadelphia, Pa. Panel Discussion: A 
Pollution Control Policy Moderator John 
Newton. Panel Member I B. McConnell, The 
Standard Oil Company (Ohi« leveland, Oh 
H. G. Osborn, Continental Oil Company Ponca 
City, Okla. H. W. Ferguson, Humble OF & 
Refining Company ouston, Texas G. S. Dun 
ham, Socon Mobil ompan Incorporated 
New York 
2:00 p.m Waste Disposal 
Presidin John R. Patton, The British Ame 
can Oil Compan P redit, Ontari 
Canada, Sessi veloped | . Se Meehan 
Standard Oil Compan Indiana Whiting, Ind 
An kvaluatien of the Accomplishment of the 
Committee on Disposal of Refin Waste Ww. &B 
Hart Ihe Atlantic Refining Compan Ph 
phia, Pa. Sulfide Removal from Proce Water by 
Air Oxidation. A. G. Smith, Shell Oil Compan 
Wilmineton, Calif Biological Oxidation of Phe 
nolic Waste Wate Alex D. McRae, Imperial O 
Ltd., Sarnia, Ontarn The Diatometer \ Methox 
fe Indicating the Conditions of Aquatic Life 
Ruth Patrick Hodge Academ of Natura 
Science Philadelphia Pa A filth paper 


PETROLEI 





be presented by-—-W. Herman Barcus, Sun Oil 
Cx Marcus Hook, Pa 
7:00 p.m. Open Dinner Session 
Presiding E B. McConnell, vice president for 
refining (American Petroleum Institute 
Standard Oil Co. (Ohio), Cleveland, Ohio 
sion developed by D. L. Campbell, The British 
American Ojl Co., Ltd Toronto, Opening Re- 
marks: E. B. McConnell, vice president for refin 
ing. Presentation of the API “Certificate of Ap 
preciation.”’ Address: Frank M. Porter resi 
dent, American Petroleum Institute, New ork 
’. Tentative Address: Louis St. Laurent 
Prime Minister of Canada 
THURSDAY, MAY 17, 1956 
9:00 a.m. Training 
Presiding: W. Harold Rea, Canadian Oil Com 
panies, Ltd Toronto. Session developed by R 
K Faller, Ethyl Corporation, New York. Devel- 
oping Engineers in the Field of Refinery Tech- 
nology. Dwight S. Simmons, Imperial Oil, Ltd 
Toronto, The Liberal Arts in Executive Develop- 
ment. J. Roby Kidd, Canadian Association for 
Adult Edneation, Toronto. The Line Manager's 
Role in Supervisory Development. G. Davidson, 
Shell Oil Company of Canada, Ltd.. Toronto 


Sun Oil Promotes 
Training in Science 


Sun O'l Company was one of three in- 
dustrial concerns to receive a Poor Richard 
Almanack Award in ceremonies held at 
Philadelphia’s Franklin Institute, marking 
the 250th anniversary of the birth of Ben- 
jamin Franklin. The other corporations 
honored were General Electric and Leeds 
ind Northrup Company 

Theme of the celebration was to en 
courage students to take up scientific and 
engineering careers. To promote this effort 
Sun is distributing 250,000 reprints of an 
article entitled, “Should Your Child 
Choose a Career in Science?” 

he article, contributed by J. Bennett 
Hill, Sun’s director of research, appeared 
in the Spring 1955 issue of the company 
magazine Our Sun. Reprints are being 
sent to 53 science museums throughout the 
U.S 


Moves Headquarters 


Commonwealth Oil Refining Company 
formerly headquartered in New York, has 
relocated in Boston. The company's ex 
ecutive offices now are at 10 Post Office 
Square Boston 


Senate May Investigate 
Synthetic-Rubber Sales 


Senate Banking Committee is consider 
ng an investigation of the disposal of gov 
ernment synthetic-rubber plants. Presum 
ibly, the committee would look into the 
intitrust aspects of the sales and con 








Copies of Index 
Still Available 


Copies of the 1955 Prtrro_eum 
Reriner Index, which in the past 
ilways has appeared in the Decem 
ber issue, are still ivailable to sub 
scribers——-now upon request. Readers 
who want this valuable guide to the 
past year’s advancements in refining 
petrochemicals and natural gasoline 
should use the Reader's Service 
green card in the back of this issue 
Write on the card, “1955 Petro 
ceumM Reriner Index,” fill in name 
iddress and mail There is no charge 
or obligation 
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versatile, durable 
Titeflex metal hose... 
for every type of processing operation 


Can take grucling punishment from corrosive fluids, high 
temperatures, excessive vibration and pressures . . . or from 
any combination of these industrial spoilers. All-metal con- 
struction. Wide range of sizes. Braided or unbraided. Choice 
of alloys and fittings to meet every need. 

Titeflex Metal Hose finds many important jobs everywhere. 
Investigate your processing operations now and see where 
Titeflex Flexible Metal Hose can work for you. Send in 
coupon for important additional information foday. 


@ Fire Extinguisher @ Milling Mechine 


?) Air Control Lines 6) Hydraulic Press— 
* Cleaning Vats Lubricating Lines 


oO Air Conditioning Units e: Steam Lines 


TITEFLEX, INC. (industria! Products Div.) 

600 Hendee Street, Springfield, Mass 

Send me your free Titefiex Flexible Hose Catalog without obligating me 
Name Title 

Firm 


Address 


City = Zone State 


corrosion 


TITEFLEX FLEXIBLE METAL HOSE licks | vibrotion if all industrial 


pressure operations 


For more data on advertised products, use Readers’ Service Cards, last page 





Lilo -Flex FIRE HOSE | 


GREATEST ADVANCE IN FIRE HOSE CONSTRUCTION IN OVER 
HALF A CENTURY! AMAZINGLY LIGHT, STRONG, FLEXIBLE! 


Here's the new hose that completely changes all pre- 
vious conceptions of weight, strength, flexibility and 
bulk in fire hose for Oil Refineries, Chemical Plants 
and other installations where oils, chemicals, greases 
and other deteriorating agents are present. Less than 
half the weight of regular neoprene covered hose, it 
has a much higher burst pressure rating, and its flexi- 
bility far surpasses any other conventional fire hose. 
The vast difference in bulk between “Lite-Flex' and 
regular neoprene covered hose is illustrated above—a 
100' coil of “Lite-Flex'’ compared to a 50' coil of 
standard neoprene covered. 


The very thin, lightweight jacket combines high- 





GOODALL RUBBER COMPANY Date_ 
448 Whitehead Rd., Trenton 4, N. J 
“LITE-FLEX” 
Send Representative With Samples 


Send Complete Information on “SYN-FLEX” 
Company 
Address 
City. 


























tensile fibres by a special weaving process that pro 
vides exceptional strength, with highest resistance to 
pressure, wear and rough handling. A cover of gray 
latex assures long-lasting protection from chemicals, 
oils, greases and moisture penetration. 


“Lite-Flex” is fully rubber lined . . . seamless, multiple- 
ply laminated, reinforced construction, with a smooth 
waterway to insure unrestricted flow. Sizes 1%" and 
2%", in maximum lengths of 100 feet. 

* te * 


Where exceptionally high abrasion and/or chemical resistance 
is a factor, ask about “Syn-Flex" —a new hose similar in con- 
struction to “Lite-Flex", but with a black “Synplastic’”” cover. 


a 
Standard of Quolity—Since 1870 HOSE + BELTING - FOOTWEAR + CLOTHING 
AND OTHER INDUSTRIAL RUBBER PRODUCTS 
GOODALL Bibber Company 


GENERAL OFFICES, MILLS and EXPORT DIVISION, TRENTON, N. J 
Branches and Distributors Throughout the United States and in Canade 


4A dGOODALL... ZMUST & Good!” 





For more data on advertised products, use Readers’ Service Cords, last page 
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What's Happening. .« - 


sider the prices received for plants. The 
latest synthetic-rubber facilities to pass into 
the hands of private industry was the plant 
it Institute, W. Va., purchased by Good- 
rich-Gulf Chemicals, Inc 


Government Due to Sell 
Last Rubber Plant 


Congress 1s expected to authorize sale 
of the alcohol-butadiene plant at 
ville, Ky the last of the 
synthetic-rubber-producing 
bill will be 
calling for 

@ A 30-day period for the Rubber Pro- 
ducing Facilities Disposal Commission to 


Louis- 
government § 
facilities, A 


introduced in both houses, 


receive bids from buyers interested in the 
Louisville plant 

@ An additional 45 days for the negotia 
tion of its sale 

@® Another 10 days for the 


to submit a report on the 


coTnmission 
proposed sale 
to Congress 

® And 50 days for Congress to approve 
the measure 

If the plant has not been sold at the end 
of the 115 days outlined, the 
agency will go out of existence. In such 


disposal 
case, the sale would be handled by some 


other appropriate possibly the 
General Services Administration 


Natural-Gas Liquid 
Output Climbs 


Ave rane 


agency, 


production of natural-gas lq- 
November 1955 ran 33,100,000 
gallons a day. This is a figure released by 
the Bureau of Mines. It represents a 9 
percent increase of the same 
1954 


Daily average 


uids in 


period in 


output of liquified gases 
5,100,000 
percent more than in November 1954 

Liquified gas siocks at the end of No 
equalled 462,000,000 gallons, or 
65,000,000 gallons less than at the first 
of the month. Underground storage to 
taled 336 million gallons 


at refineries was gallons, 26 


vembe I 


Buys Gasoline Plant 


Rycade Oil 
the West 


Lyman, has acquired a 


( orporation, purchasing 
Texas oil properties of ( \ 
12-Mmef.-a-day 
natural-gasoline plant in Winkler County, 
lexas 


Refining Dividends Up 


Petroleum-refining companies paid out 
$827,200,000 in dividends during the 11 


months ended November 1955, according 





Heat-Exchanger Design 


Daniel Donohue, author of “Heat 
Exchanger Design, a 
series which was 


four-part 
concluded in Pr 
TROLEUM Reriner last month, is 
handling reprints of his article 
These may be obtained direct from 
him at a cost of $1 a copy The 
iddress listed last month was in- 
correct, Orders should be sent to 

Daniel Donohue Corporation 

109 Seaman Avenue 

New York 34, N. Y 


users say 
Chemiseals | pay 
in longer trouble-free life--- 


/ 
/ 


Customers report unsurpassed performance in the following applications 


CONCENTRATED H,SO, ACID 
UREA-WATER SOLUTION 
HYDROCARBON FEED 
ADIPIC ACID and 
HYDROCARBON SLURRY 


UREA-NH, SOLUTION 


ESTER (10% Solids) 


HYDROXYACETIC and 
SULFURIC ACID 


Cer 


Aurora Pump. 1750 r.p.m,. 1% inch 
shaft. 2 lbs. suction. 45 lbs. discharge 
Temperature of medium 65°C. Not 
flushed 


Ingersoll-Rand Pump. 1750 rpm 
1% inch shaft. 2 Ibs. suction. 35 lbs 
discharge. Temperature of medium 
100°C. Not flushed. 


Labour Pump. 1750 rpm. 1% inch 
shaft. 10 lbs. suction, 25 Ibs. dis- 
charge. Temperature of medium 
102°C. Not fushed. 


Labour Pump. 1750 rpm. 1% inch 
shaft. 35 lbs. suction, 75 Ibs. dis 
charge. Temperature of medium 
70°C. Seal flushed. 


Ingersoll- Rand Pump. 3600 rpm 
1% inch shaft. 10 lbs. suction, 50 
lbs. discharge. Temperature of me 
dium 75°C. Not flushed 


Byron Jackson Pump. 3600 rpm 
625 lbs. discharge. 30 Ibs. suction 
Stuffing box pressure 15 !bs. to 65 Ibs 
Temperature of medium 70°C. Seal 


flushed. 


Allis-Chalmers Pump. 1750 rpm. 1% 
inch shaft. 10 lbs. suction, 60 Ibs 
discharge. Temperature of medium 
30°C. Not flushed 


What are your shaft sealing prob 
lems? Write for Bulletin MS-1155. 


UNITED STATES GASKET CO. 


Camden 1, New Jersey 


U.S. GASKET > BELMONT PACKING 











‘ohes Os ) 
February, 1956—Prrrow For more data on advertised products, use Readers’ Service Cards, last pag 





... Don't overlook = 
this speedier 


Power Drive 


that takes the work out of 
pipe threading, cutting, reaming... 


400A with wrenchless 57//7 CHULA 


Lots of ready power turns pipe, conduit or rod for 
your hand threaders, cutters, reamers—even up to 
12” geared tools with drive shaft. New Speed Chuck 
opens and closes easily, guaranteed to grip tight 
forward, reverse; jaws have replaceable insert teeth 
for longer life. Light, compact, portable—built for 
years of service. Bench, stand and wheelstand mod- 


els. See and try the 400A — at your Supply House! 


RIAIb 504 
quick-opening threader for power 
drive use—self-contained dies for 
1” to 2” pipe or conduit. 


“Threaded Pipe—It's Tight—It's Best —Costs Less" 


The Ridge Tool Company e Elyria, Ohio, U.S.A. 
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0 120 140 
80 ay n, 169 
AL». 


DEGREES d 
ranrnennens * 180 


J 


| WESTON 


yERAGING 


RESISTANCE 
THERMOMETERS 


Time saving...Money saving! You simply 
turn the selector switch to the oil depth, 
press the button, and directly read the 
average temperature of the oil in the tank. 
Time: about one second flat! Instruments 
can be mounted at base of tank, or at re- 
mote control points. For multiple tank in- 
stallations special tank selector panels are 
supplied. For the complete story, write for 
bulletin... Weston Electrical Instrument 
Corporation, 614 Frelinghuysen Ave., 

Newark 5, N. J.—a Subsidiary of 


Daystrom, Ine or porated. 
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What's Happening. « - 


to a report by the Department of Com 
merce’s Office of Business Economics. This 
is compared with $765,900,000 for the 
same period of 1954 

In November, refiners paid out $6.9 
million in dividends, as compared with 
$6.8 million for that month a year earlier 


Synthetic-Rubber Output 
Scores Record Year 


The year 1955 was one of record pro 
duction and sales for the rubber industry 
The purchase and expansion by private 
industry of the synthetic-rubber-producing 
plants formerly owned by the government 
was one of the year’s significant develop 
ments 

By increasing the output of syntheti 
rubber, the industry was able to provide its 
products at lower prices than would have 
been possible had it bec n forced to rely 
upon natural rubber alone. During the 
year, natural-rubber prices fluctated from 
a low of 29 cents a pound to 49 cents 
while the price of synthetic rubber held 
constant at 23 cents 


Marketer Acquires 
Oklahoma Refinery 


Gaseteria, Inc., an Indiana and Ken 
tucky marketing concern, has purchased 
Johnson Oil Refining Company, operator 
of a 7000-barrel-a-day refinery at Cleve 
land, Okla. In addition to the refinery, 
Gaseteria acquires Johnson Qil’s market 
ing facilities in five states 

The ( leveland refinery, which has been 
processing 6500 barrels a day, is equipped 
with a 3400-barrel-a-day thermal-cracking 
unit, an 1800-barrel-a-day catalytic-reform 
ing plant, hydrogenation facilities and a 
catalytic polymerization unit with a daily 
capacity of 200 barrels 


Petrochemical Construction 


Runs $46,786,000 in 1955 


Cost of building new units for process 
ing chemicals from petroleum and natural 
vas amounted to $46,786,000 in 1955. A 
report from the Manufacturing Chemists 
Association shows that $25,576 of that 
amount was spent on projects completed 
during the year; $8,086,000 went for proj 
ects still under construction at year’s end 
and $12,875,000 was committed for con 
struction to be completed during 1956 

The heaviest investment in petrochemi 
cal construction during 1955 was in Louisi 
ina, New projects in that state cost a total 
of $15,700,000. Texas, which ranked se« 
ond, ran $14 million; Illinois was third 
with $5.4 million, and Ohio was fourth 
with $2 million 


Eleven Companies 
Certified Excellent 


Eleven refining compani have been 
certified as excellently managed Issued by 
the American Institute of Management, 
the certificates went to 

The Texas Company, Sun Oil Compan 
Standard Oil Company of California. The 
Standard QOjul Company Ohio), Standard 
Oil Company (New Jersey), Standard Oil 
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when yo" 


in a pump... 


Cradle-Mounted Pumps 


are star performers 








a 


Need a wide range of gallonages and heads? Want to keep 
parts inventory to a minimum? Want to put in just one 
cradle and have a wide choice of pump-ends and drives? 
Then Investigate I-R Cradle Mounted Pumps Today. 

You'll find that practically every pump part, from oil rings 
to impellers, is interchangeable even in widely differing 
sizes replacement inventories are minimized. Many 
pump-ends may be quickly and easily installed on a single 
cradle — differences in operating conditions and liquid 


requirements may be easily met 


What's more, you can pick the pumps you require from 
a range of capacities to 2800 gpm — heads to 525 ft. For 
complete data, write today to 


ngersoll-Rand 


9219 11 Broadway, New York 4,N_Y 


Makers of Centrifugal Pumps for Every Industry! 
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At Magnolia Petroleum TELSTOR CX=xSCEEee 
Saves Operator Time and Clay 


A Fielden TELsTor System now enables operators at Magnolia 
Petroleum Co., Beaumont, Texas, to keep tabs on spent clay 
as it flows from a lube oil filter to a storage hopper to a re- 
vivifying kiln. 

Because of its ability to measure all types of material and 
catalysts, TeLsTorR shows clay level in the hopper with good 
accuracy. Its simple and completely safe electronic system is 
unaffected by the clogging nature of the oil-saturated clay. 
Send the coupon today for more facts about TELSTOR. 


TELSTOR Features 


TELSTOR Probe 





@ For liquids, liquid inter 


W 
q face, powders, granular 
TESTOR solids (conducting or 
As clay level rises or folls, 
~ 


Measuring Unit non-conducting) 
it increases or decreases 


the electrical capacitance y *} 
@ Measures spans up ft 
of the TELSTOR Probe ee 
This change is detected | 200 feet or any portion 
.¢ ©, 


by the Measuring Unit 
and transmitted to the @ Maximum pressure 1000 psi 


remote Indicator TELSTOR Indicator (34 F.): maximur np 








cs STII ’ moving parts—only 
| Uf ne ne radio tube 


ii) a 4 ™ se 4” 
JU QTUMY % VAAU FU 


® 


, CONTROLS COMPANY 


FIELDEN INSTRUMENT DIVISION 
Dept. H, 2920 N. 4th St., Philadelphia 33, Pa 


Please send me bulletins describing: FIELDEN MULTI-POINT Recorders 
TELSTOR Continuous Level Indicator TEKTOLOG Recorders 
TEKTOR Level Limit Control FIELDEN NULL-BALANCE Recorders 


NAME. TITLE 
COMPANY 
STREET — — — 


CITY ees BONG ne $F ATE cee 
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Company Indiana), Socony Mobil Oil 
Company, Shamrock Oil and Gas Corpora 
tion, Shell Oil Company, Phillips Petro 
leum Company and The Ohio Oil Con 
pany 

Eight of these companies were receiving 
awards for their sixth consecutive yeal 
They were Sun Oil, the Standards of Cali 
fornia, Ohio, New Jersey and Indiana, 
Socony Mobil, Phillips and Ohio. Shell re 
ceived the designation for its third con 


secutive eal 


El Paso Natural Gas 
Forms New Subsidiary 


El Paso Natural Gis Company has or 
ganized a new concern to operate the 
three refineries it recently acquired in 
New Mexico. The new affiliate will be 
El Paso Natural Gas Products Company 
(See Men in Industry. ) 

It will operate the former McNutt Oil 
& Refining Company refinery at Brick 
land, N. M., and the two refineries pur 
chased from Malco Refineries, Inc. The 
two Malco refineries are in New Mexico's 
San Juan Basin, one at Prewitt and the 
other at Bloomfield 

In addition, the products company will 
administer the parent company’s half in 
terest in the new butad ene plant sched 
uled for construction at Odessa, Texas 
General Tire & Rubber Company is El 
Paso Natural’s partner in the project 

Alkylation and blending facilities are 
other process equipment to be operated by 


the new affiliates. (See Who's Building. ) 


Gasoline Plant Sets 
Company Safety Record 


Kerr-McGee Oil Industries, Inc.. has a 
natural-gasoline plant, near Etter, Texas, 
which has not had a lost-time accident 
since it was put on stream in 1953. The 
plant has operated more than 1000 days 
with a safety record that is unprecedented 
in the company 

The plant, Kerr-McGee's newest and 
most modern natural-gasoline installation, 
processes some 57 Mmef. of gas a day, 
producing 60,000 gallons of raw de-ethan 


ized gasoline 


Bureau to Abandon 
Use of Saybolt Units 


Bureau of Standards will abandon the 
use of master Saybolt viscometers as stand 
irds for the calibration of Saybolt Unive 
sal and Saybolt Furol viscometers. Saybolt 

scometers are widely used in the petro 
leum industry to measure 
lubricating and fuel ols 

Years ago, these master instruments were 
ao} tea ! cooperation with the Americat 
Petroleum Institute’s Committee on Vis 
cosity Standaras, as representing Saybolt 
instruments having normal flow times. The 
master instruments have been in the cu 
tody of the bureau, and used to determin 
corrections to be applied to the flow time 
of instruments submitted for certification 

More recently, the American Society for 

esting Materials has published standar 

nversion tables and factors for the cor 
rsion of kinematic viscosities to Saybolt 
scosities. Because of the 





i Bailey Control Drive, Type AC44P Model 200. 
Only $210.00 F.O.B. Cleveland, complete with 
enclosure, positioning relay and hand operator. 


Want Better Flow Characteristics 


from Your Regulating Devices? 


The New Bailey 
Control Drive 
gives you THIS— 


This new, small, piston-operated Bailey Control Drive will 
improve the flow characteristics of butterfly valves, damp- 
ers, hydraulic couplings, feeders and similar regulating 
devices. Adjustment is simple; any desired relation between 


drive motion and pneumatic signal may be secured. 


mn ae 
You can install this compact pneumatic drive power unit 

in any position on a column, pipe, or flat surface —and con- 

nect it to the regulating device with standard Bailey link- 

age, available from stock. 


g 
Speed (time required for full travel) is adjustable to suit 
your requirements. Bailey Control Drives operate on stand- 


ard SAMA pneumatic signal ranges of 3-15 or 3-27 psig. 


AVAILABLE FROM STOCK in 3 standard sizes 


Piston Piston Max 
Dia. Stroke Torque Travel 
Type inches _Inches ft-Ib Degrees 


Approx 
Dimensions 
Inches 
13x 27 x 51 
13x19 34 
1OxllxI9 

P.26 


ACB16 4 16 
AC68 6 





% PNEUMATIC SIGNAL 


FOR MORE INFORMATION 
FILL OUT AND MAIL 


Drives. Mail me Spec. P81-1 


() 1 am interested in Bailey Control 


a ie 5 
IVA 


ih. 


NHOE ROAD 


4 


ae 
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Linkage. Mail me Spec. P81-5 
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What's Happening. - - 


in determinir kinem 
tables ind baci tors pro 
definitions of the Saybolt 
than do the master instrumer 
Consequent! continued us 
ter instrument nha 
and iccording to 
undesirable They 


OW — a new push-type internal Tube Cutter ay vege For Aare 


objections » this action should 





1956 

brought to the attention of the director 
A time-saving maintenance tool that the National Bureau of Standards 
may be used with your present air or 
electric motor to cut non-ferrous Jersey Standard Company 


tubes. Profits Hit Record High 


Profits of Standard Oil Company New 


Jersey set a new over-all record for 1955 





An estimate by the company president, 


M. J. Rathbone, places profits for the year 
at $717 million. Consolidated net incon 
a for 1954 ran $585 million 
During 1955, affiliated compar 
reached new level highs in refining; petre 
chemicals, at a level above the previou 
year, accounted for about 6 percent of th 
company s tot il incom 
Rathbone said net income of the Jerse 
Standard group at the end of 1955 wa 


Vasily carried. A must in every tool box. about $4700 million. He believed th 


pany and its affiliates had pent about 





$859 million during the year for new plant 


Many uses in every plant. Action of 
? : and equipment, and predicted that the 


cutting blades is produced by pushing group’s investment program in 1956 would 
cutter into the tube which auto- total $1200 million 
matically opens the double cutter According to the president 


¢ e barre! of capacity to the St 
blades. costs about $4000 


Regarding the expansion of refining f 
cilities in 1956, Rathbone said plants will 
be enlarged in Cuba and the United Kine 
dom, ind that new refineries will be built 





in Colombia, France, German ind = the 


Far East 


Safety Stressed at Rifle 


Bureau of Mines is using the 
ment’s oil-shale mine at Rifle Colo., 
an underground laboratory for mining re 





search. The bureau is studying rock mov 
orks wonders when replacing tubes ment, ventilation, drilling, blastin r, aut 
mation and other related subjects. Backed 
‘ by a $l-million appropriation, the agen 
Extremely useful. Saves time when is stressing ct i ae economy of - na 
replacing worn, small diameter tubes tion in its new work at the experimental 


from 54” to 2” O.D mine 


Wisconsin Plant on Stream 


Empire Petroleum ( ompany has 
on stream witl ts recently icquired She 
boygan, W refinery. Formerly owned by 
Wisconsi! Onl Refining Cor pany the 


5000-barrel-a-day refinery had been clo 


dowt 


There's an Airetool Tube Cleaner Research Costs Expected 
and Tube Expander for Every Type of 


Tubular Construction To Total $5 Billion 


Industrial research outlays in 1956 v 
run more than $5 billion, according t 


BRANCH OFFICES: New York, Chicago ‘ prediction by | Duer Reeves, executi 

Philadelphia, Tulse, Houston, Baton Rouge ediction by E. Duer Reeves, exec 

‘ in principal tities of ompan\ He has based ti 

US.A., Conado, Mexico, England, South [or MANUFACTURING COMPANY on the widespread recognitior 
or ' ws : ntegral part of busi: 

EUROPEAN PLANT; Airetoo! Nede:iond J PRINGFIELD. OHIC 

N.V., Vieardingen, The Netherlands. 
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FOAMGLAS: 


the cellular, stay-dry insulation 





STAYS ORY Cut a piece from your sample Place it in water. Note how the hermeti 
cally-sealed glass cells filled with dead air keep it afloat. Weight it down for days, weeks 
or longer if you like. Remove the weight and it bobs back to the surface proof that 


the sealed cells have absorbed no water, still have thew original insulating efficiency 


Send for a sample and make these simple tests! 
Prove to yourself that FOAMGLAS is your ideal insulation! 


Let us send you a free sample of FOAM- 
GLAS. Use it to make the few simple 
tests illustrated. You'll prove that this 
unique cellular glass insulation has ex 
actly the right combination of proper- 
ties to assure you of these vital benefits: 
constant insulating efficiency 
maintenance-free life 
rigidity for a variety of structural appli- 


. long, 
strength and 


VAPOR-PROOF _ with 2 nail file 
cut a %”’ thick slice from your 
sample. Hold it to your lips and 


try to blow smoke through it. The your weight without 
ressive strength ts over sever 
making it proot and rodent-proof as y : FOAMGLAS is only 9 pounds per 
ideal fot load bearing applications prove if you happen to have a ubic toot 


smoke won't penetrate proot Ce 


that FOAMGLAS is a positive vapor tons per square foot 


barrier in itself 


STRONG AND RIGID. Place 
your FOAMGLAS block on the floor 
Stand on it. Note how it supports 
crushing 


cations...and ease of handling and spaces, piping and equipment. Send for 


installation a sample today and make your own 
Thousands of users have proved in tests. Please write 

actual performance the benefits so 

clearly demonstrated by these tests. No 

wonder, then, that new users every day 

are picking FOAMGLAS to insulate 


the roofs, ceilings, walls and floors of 


Pittsburgh Corning 
Corporation 


Dept. Z 26, One Gateway Center 


Pittsburgh 22, Pa 
all types of buildings, low temperature ; 57 Bloor St. W.. Toronto, Ontaric 


INORGANIC AND FIREPROOF LIGHT WEIGHT just pick uy EASY TO SHAPE AMO CUT 
Hold a flame to your sample your sample to see how light and have some strips off your sa 
that it does 1 


a major safety feature weight on y 


sll see ato easy to har it 1s. Check actus with an ordinaty paper cl 
company’s posta ' se knives, saws 


construction. ifs even acid scale if you wish. The density of els juick shaping and 


vial of acid of a pet rat handy 
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he felt, could be charged to such support- 
ing services as and mainte- 
work of mechanics, 


assistants, 


construction 
of facilities; the 
operators, laboratory 
raphers and file clerks 
and field 


ictivities 


nance 
stenog- 
work 
management 


enginecring 


tests, and various 


Tom W 
dent and general manager 
Robert M. de Sombre, 
and assistant eecneral manager 
Warren L. Baker, vice 
Editorial Director, World O: 
Pat Aucoin, treasurer 
Silas B. Ragsdale, 
PeTROLeEUM REFINER 
Douglas ¢ raid, inager, Division | 
Ped Gaden, manager of fulfillment, Cir 
culation 
Bob McNe il, manager of 
Circulation 


Nelson, executive vice presi 


vice president 


president and 


editorial director, 


sales m 


procurement, 


The board of directors consists of James 


Two Join Institute 


I'wo more refining companies have beet 
idmitted to Asphalt 
Institute. Applications were approved for 
Sun Oil (¢ ompany and Rix hfie ld ( | Cor 
poration, bringing to 53 the 
n the nstitute 


membership in the 


number of 
members 


Refining Profits Up 


Profits for the 
dustry 


months of 


petroleum refining 1 
gain for the first 
1955 According to a 


showed i rin 


report 


A. Anderson, P. J Aucoin, Warren L from the 
Baker, A. L. Burns, R. M. de Sombre, I Exchange 
G. Dudley, Ray L. Dudley, William G period 
Dudley, Charles H. Lane, John J. Me 
Ketta and Tom W. Nelson 


Federal Trade 


(Commiussions 


ind Security and 
profits for the 
ran $1,741,000,000 
This was compared to the $1,568,000,000 
reported for the 1954 


ilter taxes 


same period in 


Tom W. Nelson Robert de Sombre 


Gulf Publishing Names 
New Management Team 


Effective last January 1 Gulf Publishing 
Company started a 
team, Tom W years a 
president of the company, was mad 
Sombre . for 


made as 


PRODUCED BY THE 


TENNESSEE CORPORAT 


MINERS OF COPPER, ZINC, 


new management 
Nelson, for many 
vice 
general manager, Robert de IRON AND SULFUR. 
merly 


sistant general manager 


circulation direc tor, was 


For Removal of Sulfur Compounds 
in Petroleum Refining. 


The new manager and assistant general 
succeed A. L. Burns 
been general manager 
of the Gulf Publishing 
Company for 31 years 
Burns, although he re- 
mains on the board of 
Gulf Publishing Com- 
pany will be a 
member of the advis- 
ory committee of that 
company will devote 
his full time to the 
Gulf Printing Com- 
pany, an allied com- 
pany which operates 
one of the largest 
printing establish- 


South 


manager who has 


CONTRACT REQUIREMENTS SOLICITED 


We are in a position to supply your 


needs on annual, semi-annual, or 


and 
monthly contract basis — also smaller 
quantities in drop shipment lots. 


; 


37.00% Minimum \ 
12.00% Maximum 
Fe 04% Maximum 
west 

Tom Nelson, new general manager, first ” . .01% Maximum 
z Oc le f G 4 b 5 iW 
meociated with Guill Publishing Water Soluble more than 99.50% 


Company in 1922. He is a past president 
of Nomads and a national regent of that Insoluble as copper oxychloride less than 50% ; a 


organization. His work as an executive 7” ' a 
and in the Sales department of the 


pany him in HIGHER COPPER CONTENT 


manufacturers 


Copper 


At Gee Moisture 


ments in the 


became 


com 
touch with oil 
throughout the 


has brought 


FOR 
1. Quality Improvement 


2. Cost Reduction 


men and 
U.S. and England 
Robert de Sombre 
Publishing Company's executive 
the past five 
tion 
It was 


been on Gulf 
staff for 


of circula 


has 


LOWER MOISTURE 


years as director 





that Douglas 
had been named advertising man 
wer of WORLD OIL and PIPE LINE 
INDUSTRY and the COMPOSITE CAT 
ALOG of Oj Field Equipme nt 

In the Department, Ted 
Gaden was made fulfillment 
and Bob McNeil manarcyr of 


procurement for the ¢ 


also announced Other Tennessee Corporation 
products, Ferric Sulfate 
(Ferri-Floc), Copper Sulfate, 


and Sulfur-Dioxide. 


FINER PARTICLE SIZE 


Craig 








UNIFORMITY 





Circulation 


manager of 


| 
maae 


For Samples... Make request 
on your company letterhead. 


TENNESSEE =m“ 


617-29 Grant Buildi 


was 


AVAILABILITY 


irculation depart 
ment 
staff of 
now cor prise Ss 
Ray L Dudley, 
of the company § 
World Oil, Pipe 
rROLEUM REFINER 


Gulf Publishing 


t executive 
Th 


Company 


CORPORATION 


president and publisher 
three oil 


Line 


publications, 
Industry and P 
oe ? , Atlanta, ¢ 
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What's Happening... 





Copeland Flynn 


William G. Copeland has been ap 
The ‘Texas Company 
Operations division of the Refining de 
partment in New York. He 
Howard S, McCray, recently named man 
the Purchasing department 

Formerly general superintendent of the 
Texaco refinery at Port Arthur, Texas, 
Copeland will be succeeded by Henry 
Flynn, who was superintendent of manu 
facturing, Moved up to take Flynn's place 
is H, E, Fouts, assistant superintendent ol 
manufacturing 


pointed manager of 
succet ds 


wer of 


Copeland, who joined the Refining d: 
partment in 1927, had been general super 
Port Arthur early 1954 
served four ye superin 

Eagle Point West 


and previously been 


intendent at 
He also had 
tendent of the works at 
ville, N J . had 
superintendent of the company’s Sunburst, 
Wyo., refinery 

Flynn has been superintendent of manu 
facturing at Port Arthur 1953. He 
joined The Texas Company in 1927 and 
two years later transferred to Port 
Arthur. He became assistant superintendent 
of manufacturing in 1944 


since 


ars “as 


since 


was 


Fouts has been assistant superintendent 
1953. Before that, 
years as supervisor ol 


ol manutacturing since 


he served eight 
and wre 


Port 


lubricating oil ase processing 


joined ‘Texaco at Arthur in 1951 


E. D. Kelly, since 1952 the 
Federal Facilities Corporation’s Office of 
Synthetic Armi 
stead and Company as administrative di 
Lhe 


firm of engineers headquartered in Wash 


director of 
Rubber, has joined George 


rector company is an international 


ington 


Fuels 


division at 


Harlan W. Nelson, chief of th 
Combustion Res¢ 
Memorial Institute in 
been elected chairman of 
American Chemical Society's 
Gas and Fuel Chemistry 


Dr. Nelson 


and are h 


Battelle 
Ohio, has 


Columbus 
the 
division of 
joined the institute in 1944 
is a research in its Fuels division 
alter fuels 
research, was named chief of the Fuels and 
1951. Be 
was a ine mibe I 


State Um 


engineer 


ind, seving as supervisor of 
Combustion Research division in 
fore joining the institute, he 
of the faculty at 


versity 


Pe nnsyly ina 


¥. & Leary has been appointed managet 
of ¢ Research Develop 
ment Company's Process Development lab 


in Lake Charles, La 


ities Service and 


oratory 


... Among Men 


Lucien O. Crockeft has been elected 
a vice president of Gulf Oil Corporation 
A veteran of nearly 35 years with the 
Crockett has been general man 
ager of its Chemical department. In 
new position, he will continue to direct the 
activities of this department 

Crockett Gulf in 1922 as 
a laboratory Port Arthur, 
He later served as a 

1934 was named chief 
three Gulf refineries then 
Texas. He appointed 
superintendent of the 
Texas refineries in 1945 

In 1950, he 
eral 


company 


his 


with 
assistant at 


started 
its 
Texas, refinery 

and in 


the 


foreman, 
chemist for 
operated in was 


assistant general 


was transferred to the gen 
offices in Pittsburgh, where he served 
manager of the Manufacturing 
lechnical division and 
sequently as manager of the Petrochemical 
He general manager of the 
Chemical department when that unit was 
1955 


first as 
department’s sub 


unit was made 


organized nm 


Walter Henry Nelson has been ap 
the API Quarterly 
been a member of In- 
staff for the past 
year, Miss Eloise Michel, who 
retired. Assisting the new editor will be 
Edward D. Mellinger, another member of 
the 
sulting editor 


editor of 
Ne lson, who 


pointed 
has 
formation department 


succeeds 
department, who was appointed con 


Basil R. Jackson, deputy chairman of 
the rhe British Petroleum Com 
pany, Ltd., is being 

up to chatr- 

He 
Strathalmond, 
alter 
as a director 


board of 


moved 
Man succeeds 
Lord 

who is retiring 
> Years 


} 


and 28 years as either 


a 


chairman or deputy 


chairman of the board 
Named to 


Jackson us 


re plac Ui 
cle puty 
Neville 
Mnanagcing 
the 


chairman 18 
A. Crass, a 

director of com 
pany 19539 
Maurice Bridgeman, 
British Pe 

representative in New York, 
board, filling the va 
Lord Strathalmond’s 


. 


Since 
Jackson 
onetime 
troleum will 
be appointed to the 
cancy created by 
retirement 

The new chairman wa 
of British Pe 
years a8 Miah 
York office 
ippointed by 
W il is 


tives on the 


i dire «ctor 
ilter 15 
company s New 
Durine World War II, he was 
the Petroleum Admiunistrato1 
one of British 
Forcign Operations Committee 


clected 
troleum im 1948, 


ier of the 


for two representa 


Hugh T. Campbell has been promoted 
engineer in the De 
sign department of the Engineering divi 
Humble Oil & Refining Company's 
Texas, refinery, He 
with mechanical 
throughout the 
B.S. degree in 
from Southern 


to senior mec hanical 


sion at 
Baytown, supervises a 


group concerned design 


work On equipment refin 
Campbell holds a 


engineering 


ery 
mechanical 
Methodist University 


in the Industry 


Bond Rothrock 


George L. Bond and E. S. Rothrock 
have bee n elec ted direc tors and vice presi 
dents of the Stauffer Chemical Company 
Bond was formerly president and Roth 
rock, executive vice president of Consoli 
dated Chemical Industries Inc., which was 
merged with Stauffer. Rothrock has been 
general manager of Stauffer’s 
Industries division 


appointed 
Consolidated Chemical 


Dr. Hermann Carl Gotz has received 
his the 
and and his serv 
the development of the German 
oil industry. The award was the Carl Eng 
ler Medal, presented by the Deutsche 
Geselschaft fuer Mineraloelwissenschaften 
und Kohlechemie e. \ 

Dr. Gotz was first employed as a chemist 
at the Wedel refinery of Deutsche Vacuum 
Ocl Aktiengesellschaft in 1908, late 
became that refinery 
and the Bremen-Oslebshausen refinery 

From 1929 to 1938, he was a member 
of the Manufacturing committee of Socony 
Mobil Oil Company, Inc. In this capacity 
he supervised the company’s refineries in 
Germany Austria Hungary, Poland 
Czechoslovakia and Yugoslavia, for 
a while in France Italy 

In 1938 he was appointed to the board 
of directors of Deutsche Ocl Aktiengesell 
Hamburg. He retired in 1948 
and from then until 1951, served as ar 


idvisor to D. V. OL A 


achievements in 
industry 


an award citing 


field ol 


for 


science 


ices 


and 
superintendent of 


and 
ind 


schaft in 


been 


J. E. Lawson has 


‘ he Trile al 


promoted t 
the Technical 
Oil & Refin 


lexas, refinery 


senior 
\ 


enekinecr in 
Humbk 


Baytown, 


ervice division at 


ing ¢ 


\t present on i 


ompany 
training assignment in 
Humble’s Executive Development program 
the efforts of technical 
ized in distillation 


J. T. Higgins has 
general manager of 
Manufacturing department of 
Oil ¢ 


been 


he is directing 


personne! eng crude 


been appointed 
operations in the 
Standard 
Higgins, who 
president of two Salt Lake City 
will succeed Francis H. Smith, 
with the 


ompany of ¢ alifornia 
I is 
subsidiaries 
who retired after 43 years com 
pany 
With ¢ 
Higgins was a 
the El Segundo, ( 
Since then he 
managerial posts at 


the 


Standard since 1929 
spec ilist 
ilif., refinery 
held 
the 

home office in 


ilifornia 
foreman 
until 193 
Supervisory ane 
Richmond, Calif 
San Fran 


and 
has 
refinery and 

Bef S ASS! Salt Lake he 


gnment in 
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Question Box 


Want to get your TEL-handling 
people to think of safety 
of life’? Then you'll be interested 
in reading about the Du Pont Lead 
Hazard Clinic 


“as a way 


What makes a satety 
and what are the return 
investment? To obtain 
a print of the movie that gives the 
article 
Tomorrow 


construction 
program 
on a safety 
answers, see the on our film 


“Builders of 


Petroleum Chem 
Eastern Regional 
you to meet Ed 


heads the 
Division 


We d like 


Who 
KK als 
Lab? 


Je fius 


Have you heard about the oil in- 
dustry’s “best seller’? See the story 
about “Speak to the Earth 











THE DOLLARS AND CENTS OF SAFETY 


New film of interest 
to refinery construction 
personnel 


“The Builders of Tomorrow” is the title 
of a film about accidents that never 
happened. More importantly, it illus 
trates how and why they never hap 
pened. 

This 28-minute 
made on location as the Du Pont Engi 
neering and Construction Division 
erected the A.E.C.’s Savannah River 
Atomic Energy Plant in Aiken, S. ¢ 

Chis plant, a 44-year task 
massive equipment, thousands of work 
ers and many different hazards. It is 
one of the largest and safest construc 
tion undertakings in history. 

In one period of over 6.000.000 work 
hours, not a single disabling injury oc 
curred. The safety record achieved at 
Savannah River was 36 times better 
than the national average for this type 


of work. 


color movie Was 


involves 


Of interest to refiners 


Many safety problems, similar to those 
encountered in the oil industry 
solved on this project. “The Builders of 
Tomorrow” should prove stimulating to 
engineers, supervisors and others con 
cerned with construction For 
this the Du Pont Petroleum 
Chemicals Division has obtained prints 
of the film. Any sales office will be glad 
to arrange showings. 


were 


safety 
reason 


PETROLEUM CHEMICALS DIVISION 


NEWS 


One of a Series of Interest to the Petroleum Industry * 


1956 


Du Pont Lead Hazard Clinic helps 
promote safe TEL handling 
through education 


Because the dangers inherent in th 


use of tetraethyl lead ar 


ol al 


PCTIOULS 


nature, the Du Pont ¢ ompany, as supplic r of this compound ollers retiners 


a program to help maintain safe handling operations. Originated in 1951, the 


program is called the Du Pont Lead Hazard Clinic 


1956, showed that Du Pont had prese nted the clinic 


\ review 


companies before a total audience of 7,787 persons 


Refinery personnel whose work brings them into proximity with TEL 


learn about the Du Pont 


Lead-in-Air 


Slides and book 


Analyzer 


lets help make the Du Pont Lead Hazard Clini easy to understand 


The clinic 


It is suitable as 


is available to all refiners 
ua re tre sher COUTTS for 
refinery, marketing pipe line and termi 
nal supervisory personne land as a sup 


plement to your own training course: 


Your problems discussed 
Che six sections of the clinic program 
cover the toxic properties of TEL, the 
source of TEL tank cleaning and repair 
hazards, safe cleaning practices, dem 


| 


| 





onstration of the 


Chemical Di 
iP 


sion 


ZeT, & question and an 


ind a summation 


A way of life 
Called Something Els 
ivy the summation ji 
the Petroleum Che 
Medical Director 


individual his owt 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 


Du Pont 
Lead-in-Air 


nical 
It ermphasizes 


in January 


280 times for 


14 oil 


Petroleum 
Ana 


wer period 


Is Nece 


delivered b 


Division 
to the 


respon ibilit te 





PETROLEUM CHEMICALS DIVISION 


Hazard Clinic 


achieving safe TEL handling . 
making safety “a way of life 

Experience has shown that the ques 
tion and answer pe riod off rs one espe 
cially important benefit to your em 
ployees It gives them a chance to get 
detailed answers to particular problem 
from men with extensive experience it 
every facet of TEL handling 


Visual aids 
form il slice 
graphically the safe 
and recommended precaul 
tions for tank entry work 


In easy-to-remember 
presentation how 
procedures 
{ 


This part o 
the clinic program is followed by a 5 
minute demonstration of the Du Pont 


Lead-in-Air 


Analyze r. 


A booklet, “Tank Talk,” recaps the 
clinic and a « Opy 1s given to eac h men 
Over 20.000 cop 
ies have been distributed and the tem 
let is now in its third printing 


ber of the audience 


Available to all 


In the interest of sound preventive 
medicine and good industrial safety 
Du Pont 
available to all oil companie s. It is ree 


practice makes this clinic 
ommended for personne] 
currently concerned with TEL han 
dling procedure s, and to others who 


SUPCTVISOFY 


may in the future be assigned to this 
lo keep their pro 
grams up to date, some 
set up repeat ¢ linics on an every-other 
year basis 

If you would like further information 
about the Du Pont Lead Hazard Clinic 
consult your local Du Pont Petroleum 
Chemicals Division re presentative, 


area ol operation 
it fine rs have 


E.1. DU PONT DE NEMOURS & COMPANY (INC.) Petroleum Chemicals Division 


Sales Offices: 





NEWS 


HEADS PETROLEUM CHEMICALS DIVISION 
EASTERN REGIONAL LAB 


Ed Jeffus joined the 


um Chemicals 


Du Pont Petrole 
Division in 1950 and 
vas appointed Eastern Regional Labo 
Manager in January 1952. As 
manager, he works closely w ith refiner 


ratory 


and provides technical services which 
we directed toward the more efficient 
utilization of petroleum additives. 

Prior to joining Du Pont, Jeffus was 
i chemist at the Shell Oil (¢ ompany 
refinery at Norco, Louisiana 

His entry into the petroleum indus 
try followed schooling at Magnolia A 
& M., Magnolia, Arkansas, M. I. T.. and 
ending with a B. S. in chemistry at the 
University of Arkansas in 1948. During 
World War II, he was a meteorologist 
in the | S. A. F. and served a 25 
month overseas tour in England ane 
France 

Originally from Texarkana, Arkansas 
Ed now lives in Wilmington, Dela 
Wi with his wife and two children 
His hobbies include hunting, fishing 


EDISON D. JEFFUS 


skeet and bridge 
Mr. Jeffus is a member of the Ameri 
can Chemical Society. 


“Speak to the Earth” in Third Edition 


Appleton -Century-Crofts, Ine pub 
lishers, have announced a new printing 
for Spe ak to the’ Earth,” a book about 
the oil industry. The writing of this 
book was commissioned by the Du Pont 
( ompany 

Che initial printing was a de luxe edi 
tion which was exclusively distributed 


by the Du Pont Petroleum Chemicals 
Division. At the same time, a standard 
edition was produced and marketed to 
the public by the publisher. This has 
been sold out 

Of the edition now in printing, 1500 
copies will be used by the O.L.L¢ The 
remainder will be available through 
regular book stores 

Written by Max Miller 
the Earth was first 
June 1955 


Spe ak to 
introduced in 


Better Things for Better Living 
. +. through Chemistry 


Petroleum Chemicals 


Wilmington 98, Delaware 
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What's Happening... 


Richmond 
of Salt 
Lake 


was manager of operations at 
At Salt Lake, he was president 
Lake Refining Company Salt 


Pipe Line Company 


and 


Robert E. Yancey has been elected 
vice president in charge of all 
operations for Ashland Oil & 
Company. With the 
Yancey has 
nical-service engineer, 
shift superintendent, operating superin- 
tendent of both Ashland refineries at Cat- 
lettsburg, Ky., refinery coordinator, and 
just previous to his election, he gen- 
eral superintendent of refineries 


refining 
Refining 
1943, 
tech- 
engineer, 


company since 


served successively as 


process 


was 


Ralph D. Patch, head of the Petroleum 
Products division of Standard Oil 
Company's Baton 
Rouge, La., refinery, 
has been an executive 
assignment as advisor 
of the management of 
the Hamburg refinery 
of Esso A. G., Ger- 
man affiliate of Stand- 
ard Oil Company 
New Jersey 
D. M. Cox, 
of the Baton 
refinery’s 


Esso 


head 
Rouge 
Technical 
division, succeeds 
Patch as head of the 
» 
Petroleum Products Patch 
division. Cox will be 
succeeded in the Technical division by 
R. K. Dix, head of the Crude and Prod 
ucts Coordination department 

Patch joined the Esso Standard refinery 
in 1932, as a laboratory assistant. He be- 
head of the refinery’s Engi- 
neering department in 1934 and four years 
later, was named technical assistant to the 
general superintendent 

In 1942, he promoted to 
nator of government projects and in 1946, 
was named assistant manager of the Chem 
He became he ad of 
1951. He had head 


Petroleum Products divi 


came Process 


was coordi 


ical Products division 
that division in 
of the refinery’s 
sion since 1954 


bee n 


A. R. Dudley has been promoted to 
chemical engineer in the Technical 
division at Humble Oil & Refining 
Company's Baytown, Texas, refinery. He 
will be responsible for technical control 
and long-range planning of various units 
used in the manufacture 


senior 


Service 


of lubricating oils 


Byron # Milner, head of the Licensing 
section of The Atlantic Refining Company, 
has been appointed technical assistant to 
the vice president and general manager of 
manufacturing. John A, Nevison, assistant 
head of the Licensing section, was named 
to succeed Milner 

Milner joined Atlantic in 1939 at its 
Philadelphia refinery. He transferred 
to the company’s Research and Develop- 
ment department in 1942, and in October 
1953, was advanced to head the 


section 


was 


Licensing 


H. W. Earhart has been promoted to 
research chemical engineer in the 
Research and Development division of the 
Humble Oil & Refining Company at Bay 
town, Texas. He will engage in 
in the petrochemical field, particularly on 
methods for increasing supplies of special- 
ized 


senior 


research 


hydrocarbons by chemical synthesis 


February, 1956—-PreTROLEUM 


Kasch Feuchter 
John E. Kasch, for the past two years 
a technical assistant to The American Oil 
Company's vice president of manufactur 
ing, has been appointed manager of co 
ordination in the Manufacturing depart 
ment. Also receiving a new 
in the department is Charles F, Feuchter, 
named manager of planning 

Feuchter joined the parent 
Oil Company (Indiana) in 
chemical engineer. Three years 
was transferred to the 
affiliate in Texas City, 
held a variety of 
facturing department 

He was moved to New York in 
and later held a number of key 
in the Manufacturing 
1952, Feuchter 
to the director of refining of the 
Administration for Defense 

Dr. Kasch joined the affiliate 
at Texas City in 1942 as a chemical engi 
neer. While there he held 
tions in the Manufacturing department 

He was transferred to New York in 
1952 to serve as technical assistant to the 
president of the affiliate, and for the 
two technical 
to the vice president of manufacturing 
During World War II, Dr. Kasch served 
in the refining division of the Petroleum 
Administration for War 


W. O. Twaits, since 1952 a vice 
dent of Imperial Oil, Ltd., has 
moted to executive vice president. Named 
director of the was Jj. A. 
Cogan, formerly manager of coordination 
and economics for Standard ©il Com 
pany (New Jersey Their 
follow the retirement of G, L, 
chairman of the board. Stewart 
with the 
wert 


assignment 


Standard 
1935 as a 
later he 
company’s refining 

Texas, where he 
positions in the Manu 

1942 
positions 
department In 
as special assistant 
Petroleum 


sery ed 


refining 


various posi 


past 


years he has been assistant 


presi 
been pro 


as a company 


appointments 
Stewart, 
had been 
company 39 years, 11 of which 
spent as a director 
James R. Keith has gone to the Bahrain 
Archipelago, to replace Carlton R. Bark- 
hurst as general manager of The Bahrain 
Petroleum Company, Ltd. Barkhur t, as 
signed to Bahrain since 1937 
to New York to assume 
the Refining division of 
Qi] Company, Ltd 

Keith started with The 
at its Port Arthur, 
later served the Managerial div 
York until 1936 
the newly-formed Caltex Group. Since then 
he h is 


development 


will return 


new duties with 
( alifornia Ie XAS 
Texas ( Ootlnipany 
lexas, refinery in 1929 
and 


sion 
in New when he joimed 
research and 


Refining di 


promote d to as 


engaged in 
with the 
was 


been 
work 
195 », he 
president and assistant 
manager of the 


vision In 
istant vice general 
division 

Sarkhurst, who also started with Texaco 
at Port Arthur in 
chemical engineer and mechanical eng 
Refining division. At 


refinery superintendent in 


1929, was advanced to 
ineerT 
in the Bahrain, he 
194 } 


assistant gen 


became 
manager of refining in 1947, 
ral 1 


general 


anager of operations in 195? 


195% 


and 
inawer in 


Conger Reynolds, for 26 

rector of public Standard Ol 
Indiana), has retired to become 
chief of the Office of 
of the I S. Information 

olds was granted retirement 


relations for 
Company 
Private Cooperation 
Reyn 


ahead of time 


Agency 


to enable him to enter public 
He will be succeeded as head of Stand 
ard’s Public Relations department by Don 
Campbell, who 
Other executive 
ment include the 
M. Patterson, 
to director of field services 


service 


director 
changes in the depart 
appointments of James 


was issistant 


assistant director, 
John Canning, 
director, to director of 
and Robert Siebert, 
chief, to editorial director 


anothers 
ilso an assistant 
information services, 


copy 


Ernest L. Sinclair, manager of Socony 
Mobil Oil Company's Refinery Engineer 
ing division, reorganized 
to facilitate handling the division's in 
work load 
refinery-construction 


heads a group 


accelerated 
Under the 
created, 
eat h he ided by an issistant manager 

@ Ernest Utterback, formerly chief me 
engineer, will head the Projeet 


creased under an 
program 


new plan, four subdivisions were 


chan al 
section 
@ Vernon O 


process engineer, 


Bowles, who chief 
will be in charge of the 


wis 


Development section 

@ Andrew K. Brumbaugh, former proj 
ect manager for construction of Standard 
Vacuum Oil Company's Altona, Australia, 
refinery, was given charge of the Design 
section 

® Benjamin F, Hartmen, formerly tech 
Socony Mobil’s Augusta, 


appointed head of 


nical director at 
Kansas, 
the General Engineering 

® Austin C. Brightman, who has been 
chief project appointed as 
Sim lau s 

Other 
appointment 
the Project section 
Owens, former chief 
neer; D. G. Van Tilburg, who has been 
enwinee! RK E. Redfield, who was 
chief maintenance and corrosion engineer, 
ind James I. Lawrence, formerly chief 


it Socon Mobil Paulsboro, N ] > 


refinery, was 


section 
enginecr, was 
issistant 

include the 
project engineers in 
They are Roy M. 


foreign project eng 


idministrative 
pe rsonnel ( hang Ss 


ot four 


proce 


engineer 


refiners 


C. L. Moore, formerly 


uperintendent of El Paso 
named vice 


istant general 
Natural 


president 


(jas 
(Compan has been 
ind general manager of a newly-organized 
tliliate kl Paso 


Compan The new 


Natural Gas Products 


concern formed 
to operat the New Mexico 
centl quired by BK Paso 
(See What's Happening. ) 
Also clected a vice president was 
FE. McNutt, one of the formes 
McNutt Oil & 


will be 


was 
refineries re 


® 
vatural Gas 


Cecil 
owners of 
Refining Companys He 
r of the newly 


operating manage 


icquired refineries 


Clarence G. Petersen, now manager 
of dispatching at Shell Oil Company's 
Wilmington-Dominguez, Calif 


will be ads 


refinery, 
inced to assistant 
eding R. H 
is being transferred to the 
office in New York 

Max F. Smith, manager of the 
Thermal-Cracking 


named to 


supern 
Tubman, 
company & he id 


tendent, who 


succe 


refinery * 
department, has been 
replace Petersen in the Dis 
patching department. Succeeding Smith 
will be Clarence S. Bennett, picked to move 
up from assistant manager of catalytic 
cracking 
With Shell 
made manager of control 
at Mart nez, ( alif n 1944 


to the Wilmington-Dom 


since 1935. Petersen was 
laboratory 
Dransferred 


nguez plant in 


233 





1947, he has served as manager of the 
Thermal Cracking, Alkylation and Dis 
patching departments 


Smith joined Shell in 1943; his sub 


James H. Lewis, former president of 
Sunset Oil Company, has elected 
executive vice president and general man 
ager of the Independent Refiners Associa 


been 


What's Happening. ee 


sequent service included laboratory, tech 
operating 
with the Shell organization in 
Bennett has been with the 
1943 and handled 


nological and operating 


J. W. Alliston has 


senior chemical engineer in the 
Service at the Baytown, 
refinery of Humble Oil & 
pany. He will be 
engineering 


tion of California. He succeeds the lat 


Donald B, O'Neill. 
Robert E. Wilson, chairman of th 


board of Standard Oil Company (Indiana 
Petroleum and Natural 
Gas division of the Committee of Ameri- 
promoted to can Industry, a division of the National Refinery managers of the three divisions 
Technical Fund for Medical Education, The group are T. J. Williams, Roosevelt Oil and Re- 
Texas, is leading an appeal to raise $10 million fining who has elected to 
Refining Com a year for the nation’s 81 medical schools the board of directors of Leonard; Everett 
chemical Serving with Wilson on the Thompson, Mid-West Refineries division, 
4) other members, all of them presidents and Robert Pollard, Leonard Refineries 
division 

Within the Engineering 
the Manufacturing 
appointments 
Carthy was named 
Kenneth Buckler, refineries engineer 
Charles Fiske, technical director, and Paul 
Mernitz was made 
® Staff 


John S. Pfarr, a vice president and 
director of Leonard Refineries, Inc., has 
been appointed administrative head of the 
company’s Manufacturing department. His 
staff will operate three refining divisions, 


Leonard, Mid-West and Roosevelt 


nological and assignments and 


a pe riod 


France com 


pany since various tech 


assignments is chairman of the 


been 


division division, been 


engaged in committee are 


design work and processing 


tudies relating to aromatic solvents or directors of prominent oil, gas and re 


product department of 


division, 


fining companies 
four new 
Gordon Mc- 


economics engineer 





were made 


chief research chemist 
within the Mid-West 
Refineries division include Robert Brown, 
refinery superintendent; Ford 
Croton, personne] manager; Howard Fitz- 
gerald, Stuart Morton, John McBride and 
Hollis Deloach, all shift foremen; George 
House, maintenance superintendent; Henry 
Walters, safety superintendent, and George 
Willey, control chemist 

® Appointments for the Roosevelt Oil 
and Refining division went to J. L. Foster, 
assistant refinery Bruce 
Weber, refinery Frank Conors, 
transfer loading and treating supervisor 
Ray Mitchell, maintenance superintendent, 
and Harry Ormiston, chief control chemist 

® Leonard Refineries division made the 
following staff selections: Clayton Weaver 
and Charles E, Fiske, superintendents 
operations; W. F. Doughrty, superintend 
ent—maintenance; Beryl Fleury, asphalt 
John Chili- 
kos, assistant asphalt manufacturing super 
intende nt, and Robert Burke, chief control 
chemist 


selections 


assistant 


offers a complete 
and diversified line of 
reodorants for petroleum 
and allied products 


No longer need the products of the petroleum industry inflict upon their 
users the obnoxious odors resulting from the mercaptans and sulfides in their 


superinte ndent 
engineer 


processing. 

Years of development work and product-testing have culminated in a com- 
‘plete line of Alamask® reodorants that can successfully mask the objectionable 
odors of many petroleum products. Check this table to see which Alamask reodor- 
ants will solve your malodor problems: 


manufacturing superintendent 


J. W. Morgan has been named general 

»8 | manager of manufacturing for The British 
: American Oil Company. Morgan has been 

; = v with British American's refin 
joining the company 
1939. For the 
has been assistant man 


head off ice 


associate d 


“ALAMASK"’ ; 


“ ing operations since 
—_— + —-— 


=) 
> 





refinery in 
past two years, he 


at its Calgary 








manufacturing at the 
in Toronto 


awer of 











Woollen H. Walshe has been named 
a vice president of California Commercial 
Company, wholly-owned subsidiary of 
Standard Oil Company of California. He 
assumes direction of the company’s Wash 
ington, D. C., succeeding E. M. 
Burnham who will retire. Burnham had 
been in charge of the Washington office 
since 1944 

Walshe 


organization at 











offices 




















joined the Standard of California 
New 1946 as 
0.20 | an attorney for The California Company, 
To also a Standard subsidiary. He was named 
general attorney for that company in 1951 








Orleans in 
























































Rhodia’s chemists and engineers, experienced in odor abatement and waste 
disposal, will provide technical assistance to you in your efforts to correct 
malodors. 

For complete information on these new, highly-effective reodorants, write 
today to Rhodia, Inc., Industrial Reodorants (“Alamask”) Division, 230 Park 
Avenue, New York 17, N. Y. 


Henry D. Noll, formerly 
Houdry 


tion, has been appointed to a newly-created 


director of 
engineering for Process Corpora 
position as director ol loreign Oper tions 
In his new position, Noll will present both 
Houdry’s Process and Chemicals divisions 

With the 1944, he pre 
viously was with Socony Mobil Oil Com 
Research and Development 
laboratories at Paulsboro, N ]., where he 


INC. was in charge of thermal and catalytic 


cracking. He started his career with Stand- 


company since 


pany in its 
@eeeeoevenveeee e200 
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Sheffield Bolts For Every Oil Industry Need... 
Now Available In New ‘serv-a-bolt” Packages! 


Riggers, tool pushers, tank builders and maintenance crews all swear by 
Sheffield bolts because of their clean. precision formed, tree-running 


threads and their close tolerance fit 


Sheffield bolts now come packed in convenient erv-a-bolt” packages 


HEFFIEL too—makes for easier handling all around in the supply room 
& 0 on the truck and on the 

v 
\ 3 


job! 


These trim and sturdy dispenser-end carton erve’ bolts fast without 


Bolt Products fuss or fumble. Cartons open with finger-flick case you take out a 


many bolts as you need without disturbing the stacl 

Be sure you keep a good variety 

of Sheffield bolts on hand for 

ir Ww t 

Solane Gees ates store. Whether you want a single bolt, a carton or a case, you'll find 

order what you need from your them available 
supplier? 


Look for this Sheffield package at your Oil Field Supply or Hardware 


in all sizes and for every oilfield requirement! 


SHEFFIELD STEEL 
DIVISION 


ARMCO STEEL CORPORATION 


SHEFFIELD PLANTS: HOUSTON «+ KANSAS CITY * TULSA 





MAKERS OF QUALITY 
BOLT PRODUCTS 
SINCE 1888 


February, 1956—PEetTROU! a REFINE! For more data on advertised products, use Readers’ Service Cards, last page 





jncxerea PUMPS 


Lawrence vertical jacketed pumps are designed 
to pump liquids such as sulphur, phthalic anhydride, 
resins, waxes, etc., which tend to solidify or become 
viscous at low temperatures. The heating medium can be 
steam, dowtherm, etc 

The pump is jacketed throughout, i.e the pump 
casing, pipe column, discharge pipe and packing box. 
All heating spaces are vented and self-draining. 

For submerged operation, these pumps are 
frequently made with only the pipe column, discharge 
pipe and packing box jacketed; the pump itself, not 
being jacketed. 


If you have to pump liquids 


which must be maintained above a LIWKEVEI 


certain temperature to prevent solidi- pepe 
fication, write us the pertinent details 
No obligation. 


Write for Bulletin 203-7. 











LAWRENCE PUMPS INC. 
371 Market Street, Lawrence, Mass. 








For more data on advertised products, use Readers’ Service Cards, last page 


What's Happening. . - 


ard Oil Company (New Jersey) and served 
Magnolia Petroleum Company as develop 
ment supervisor at Beaumont, Texas, be 
fore he was moved to Paulsboro 

With Houdry, he has been manager of 
the Project Analysis section, head of the 
Engineering and Technical Service group, 
director of engineering and technical con 
sultant to Houdry licensees. He is author 
of a number of articles on petroleum 


proc esses 


Warren Thompson, assistant director 
of D xX Sunray Quil Company 5 Research 
and Development department, has been 
named manager of the Company's Re 
search and Technical Service department 

His was one of six major promotions 
nvolving key personnel in company’s re 
finery operation. Appointments also in 
volved three other men whose duties in 
clude administration of D-X Sunray 
refineries 

eL. DD. Stewart, assistant general re 
finery superintendent at the West Tulsa, 
Okla., refinery, was made assistant man 
ager of the Research and Technical Serv 
ice department 

@j. A. Middleton, also an assistant 
refinery superintendent at West Tulsa, 
became manager of the Engineering Con 
struction and Maintenance division 

@ Gayle Rodgers, who was manager of 
the Technical Service department for Sun 
ray Oil Corporation before the merger in 
1955, was named administrative assistant 

the executive vice president in charge 

manufacturing. He will be in charge of 
operations 

Duties of all four involve operations at 
the Duncan, as well as the West Tulsa 
refiner D. G. Morgan remains director 
{ the Research and Technical Service 
division with offices at the Tulsa refinery 

Pierce Reynolds, chief process enginee: 
was promoted to second assistant super 
ntendent of the (Operating department it 
West Tulsa, and Carl E. Larson, first 
issistant superintendent of the Heavy Oil 
department there, was promoted to super 
intendent of lube in the Heavy Ojl de 
partment at West Tulsa 


George A. Fowles, with The B. | 
Goodrich Chemical Company has beer 
named director of the Business and De 
fense Services Admiunistration’s Chemical 
ind Rubber division 


Walter J. Connor, vice president and 
director of American Plastics ( orporation 
has been ippointed chairman of the Tech 
cal Conference on Plastics, to be held 
n New York June 11-15, 1956. His com 
pany is a subsidiary of Heyden Chemical 
Company The conterence sponsored by 
The Society of the Plastics Industry, Inc 
will be held in conjunction with the 
Seventh National Plastics Exposition 
scheduled for the same week in New York 


Leonard Raymond, chief automotive 
engineer for Socony Mobil Oil Company 
Ine has been elected a vice president of 
the Soc ety of Automotive Engineers He 
will be in charge of the society's Fuels and 
Lubricants activities 


John s. Rearick has been elected 
vice president of The ¢ W. Nofsinge: 
Company. Rearick joined the company in 
1954 as manager of engineering. Before 
that he spent more than 16 years with The 
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FAST SERVICE IS CHASE’S SPECIALTY! Not only for 

brass, copper and bronze, but now for stainless steel, too! Chase 
Warehouses and Sales Offices stand ready to rush you the 

type, size and quantity of stainless steel tubing or pipe you need. 
You get the same kind of dependable service that has 

made Chase the nation’s headquarters for brass and 

copper. Call Chase today for stainless steel. 


‘/ STAINLESS 


STEEL 
pipe and tubing 


Uf 


FAST 


Chase# 


BRASS & COPPER CO. 


\\ WATERBURY 20, CONNECTICUT - SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
\ 
The Nation's He adquarters for Brass & Copper 
Atlanta Baltimore Boston Charlotte? Chicago Cincinnat 
Cleveland Dalles Denver Oetrot Grand Repids! Houston indienapolis Kansas City Me 
Los Angeles Milwaukee Minneapolis Newark New (riesns 
New York Philadsiphie Pittsburgh Providence Rochester} Si. Lows 
Sen francisco ‘Seattle Weterbury ( sales office only 


For more dota on advertised products, use Readers’ Service Cards, last page 





INSTALL 


peak performance M. W. Kellogg Company. During this 


period he was closely associated with the 


the oO YOUR development of various petroleum-refining 


ind chemical processes used today 





What's Happening. « « 


4 4 new member of the Nofsinger com 
. pany is Carl D. Spangler who has joined 
—e ee eee ee ee eo the Kansas City firm of engineers and 


constructors as a process engineer. He 
(AIR * GAS * AMMONIA) 


yreviously was a develo ment and yrojyect 
proj 


." engineer with Black, Sivalls & Bryson in 
“ak performance, Chicks Chee 


maximum efficienc reater 
Y 8 Charles Scrymgeour, formerly man 
output, and lower power ager of the Imperial Oil Company, Ltd 
refinery at Montreal East, has been trans 

costs can be built into THESE 


ferred to the company’s executive offices in 


VOSS VALVE ADVANTAGES: Toronto, as management development 


your oldest, and of E _ A J counsellor, His reassignment was one of 
Quiet, vibration-free operation 


20 to 60% more valve area 
less power consumption 


w 
vw 
wv 
compressors by the M minimum pressure loss 
wv 
vw 


eight made as part of an over-all progran 
to broaden managerial experience 

Named to re plac e Scrymeeour at Mont 
real was J. L. Huggett. Dr. Huggett was 
transferred from the company’s Sarnia re- 
finery, which he had headed since 1947 
His Sarnia post was taken over by George 
Our detailed proposal for increasing the efficiency R. McMillin. 
of your compressor will be sent you without 
obligation. Send us the name, bore, stroke, and H, H. Moor, who was superintendent of 
speed of your machine. the Imperial refinery at Edmonton, has 
been made manager of the Halifax re 
finery. His Edmonton post has been filled 
by E. Keith Lewis, formerly superintendent 
of the loco refinery 


° H 
At loco, A. G. Stewart replaces Lewis, 
SS ALVES ind W. A. Murray takes over as manager 
REG. U.S. PAT. OFF. of the W innipeg refinery, suce eeding 
Stewart. Murray had been superintendent 
Z at Sarnia. He was replaced there by W. R. 
VOSS VALVES / H.H. VOSS Co.. Ir 785 East 144th Street, New York 54,N. Y. Beynon, who was assistant superintendent 


of the refinery 


e - ' P. N. Johnson has been named pres 
1 ident of Salt Lake Refining Company, The 
again if \ company is a subsidiary of Standard Oil 


Company of California. Johnson, who has 
been on special assignment with Standard’s 


g 
m4 . o Manufacturing department, takes over the 
Wi MWCUtidys presidenc y ol the subsidiary from a, . - 


Higgins, who is being idvanced to general 

manager of the Manufacturing department 

\! H \ \ The new Salt Lake president has been 
with the Standard organization since 1939 

\ \ | Prior to his last assignment, he served as 
superintendent of the company El 


1 1 | Segundo, Calif., refinery 
N TRE, | VIONS John E. Wood, assistant general manag 


of Esso Standard Oil Company's Chemical 
Products department, has been promoted 


course your newest, 


normal discharge temperature 
lower operating costs 
M utmost safety 


installation of 


VOSS VALVES. 


to general manager of the de partment, suc 


“PETRO” 304-316 ceeding ©. V. Tracy. Tracy, who con 


tinues as a director of Esso and president 
of its subsidiary Enjay Company, will direct 
: / ill the company’s chemical operations 
Feature Packed for Multiple Service on Alli Dr. Wood, who had been assistant man 
Processing Where Stainless Steel Is Required ger of the department since September 


P : 1955, joined the company in 1939 at the 
Drop forged from uniformly heated solid bars. . . . Esso Research Laboratories in Linden, N.] 


BS Finished to American Standard A.A.R. . . . Uniform From 1941 until 1955. he served at th 
wall thickness and concentricity maintained through Baton Rouge. La. refinery. When ‘ty ans 
“*PETRO’’ DUAL quality controlled production. . . . Precision machined ferred to the department s Mew York of 
These unions are made with stain- seats plus a differential in hardness form a perfect hices, he was head of the Chemical Products 
less steel ends and carbon steel seal and will not seize at high temperatures. .. . division at Baton Rouges 
nuts. Nut threads are permanently Octagon shaped ends and nut provide safety from 
lubricated for easy make and break. and resistance to distortion by wrench abuse. 


Death: 
S$. D. Douglas, senior scientist in th 


Research department of Carbide and Car 
| 


Clayton Mark & Company esa, Chemica Company, 2 division, of 


A NEW CATALOG COMPLETELY DESCRIBES ALL OUR UNIONS . . . WRITE TODAY! 


ind Corporation 
died in Houston January 15 


1F7oOoo DEMPSTER STREET EVANSTON PLLINOUS U 1] 
Liness 
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LAP-SEAL is a series of eight ribs 
rolled into the underlapping edge 
of the jacketing. 


LAP-SEAL makes more positive 
weather seal. 


LAP-SEAL saves labor—2” ribbed 
edge eliminates measuring for 
circumferential lap. 


LAP-SEAL (patent applied for) is 
an exclusive “plus” available on 
all Childers Jacketing at no 
extra cost. 


———— 
—— _ : 


Cutaway view shows how jacketing goes on right over the 
insulation. Tests show Childers is the lowest cost of any per- 
manent metal jacketing that is available today. 


Only pliers and pocket knife needed to apply 


.easy-to-handle Childers Aluminum Jacketing 


Eastern States Petroleum’s two-man crew cov- 
ers insulated lines, even L’s and bends—using 
light-weight, weatherproof aluminum jacket. 


Childers Jacketing for insulated lines, made 
of .006” 3S alloy aluminum, was used to cover 
thousands of feet of line in Eastern States 
Petroleum’s Houston plant. 
As it does in over 1000 other plants in all 
48 states and many foreign countries, Childers 
Jacketing helped save Eastern States many 
expensive hours of application and mainte- 
nance time. 
Best method of applying jacketing is with 
aluminum strapping and seals. Other method 
is to use sheet metal screws. 


In fact, tests show this: Two men, working 
with Childers Jacketing for the first time, can 
cover more feet of insulated line in a day than 
with practically any other kind of covering 
This means real savings in application costs 
The cost is low, too. You can actually put 
aluminum jacketing on your lines for less than 
the cost of the cheapest weatherproofing when 
one paint job is considered. 
Immediate shipment from our large factory 
stocks can eliminate costly delays in con- 
struction or plant improvement schedules. 
Try this low cost protection in your plant. 
Write today for engineering data and informa- 
tion about how you can order a 400 sq. ft Childers Jacketing arrives on the job in 
roll to test on one of your insulated lines. No convenient rolls 4 feet wide and 100 feet long 
obligation. Address: Childers Manufacturing easy for one man to handle 
Company, Department PR-31, 3620 West 11th with or without a moisture barrier attached to 
Aluminum strapping can be pulled tight Street, Houston, Texas. the back of the .006” aluminum. Rolls are well 
enough with just pliers. Lugs are then bent Engineering representatives in most cities to _ protected for field 
“over and fastening is complete. work with you on jacketing problems. 


Jacketing comes 


torage if kept dry. Boxes 
light enough for one man to carry. (Adv.) 





What Suppliers 


Are Doing... 





Cox Klopf Mrozek 


Clifford N, Cox has been appointed sales 
manager for Insul-Mastic Corporation's 
line of protective coatings and insulation 
Prior to Insul- Mastic, Cox was 
sales manager and Eastern division man 
ager for D, A. Stuart Oil Company of 
Chicago. Previous association was with 
Archer-Daniels-Midland Company as man 
ager, Specialties division 


joining 


Arthur S. Klopf has been appointed man 
ager of marketing for American Gilsonite 
Company. Klopf will direct all sales and 
marketing activities of the company in 
cluding products from their new gasoline 
and coking plant 
Grand Junction, 
general sales 


metallurgical 
now erected neat 
Col. He was formerly man 
ager of Missouri Coke and Chemical divi 
sion of Great Lakes Carbon Corporation 


refinery 
being 


Elmer V. Mrozek has been named to rep 
resent the Hydreco and Dudco division of 
The New York Air Brake Company in the 


Oliver Lefebvre Oldshue 

John K. Oliver has been made manager of 
Wagner Electric Corporation's Portland, 
Ore Electrical division branch office 
Oliver started with the company as a stu 
dent engineer in 1948. Prior to his recent 
appointment, he was a 


sales engineer in 


the company's branch offices at Seattle 


and Portland 
Lefebvre, formerly 
Bessemer 


Gordon 
Clio per 


president of 
Corporation, has joined 
Clark Brothers Company, a division of 
Dresser Industries, Inc. He has been gen 
manager olf Motor’s Pontiac 
Mich., general 


plant at Oshawa, 


eral General 
division plant at Pontiac, 
manager of the G. M 
Canada, and been in charge of all produc 
tion, inspection and plant construction for 
the Chevrolet plant at Detroit 


James Y. Oldshue has been advanced to 
director of research with Mixing Equip- 
ment Company, Inc, Dr. Oldshue has been 
in fundamental and applied re 
fluid mixing 
1950 


he served as head of development engineer 


engeanre d 


search in since joining the 


company in Prior to his promotion, 
Ink 


Harlan T. Pierpont has been appointed 
sales manager for refractories in the new 


Abrasive division of Norton Company. In 


240 


Banks Morris Briney 


greater Chicago area. Mrozek comes to 
New York Air Brake from the Donnell 
Hydraulic Company of Marengo, Ill 


W. L. Banks has been named sales repre- 
sentative for the Petroleum Catalyst de- 
partment of Davison Chemical Company 
Division of W. R. Grace & Company, in 
the area covered by the company’s Hous- 
ton office. Banks has been with the Cen- 
tral Intelligence Agency. He previously 
was with The Texas Company at its Port 
Arthur, Texas, refinery. He is a registered 
engineer in Texas and Ohio 


L. J. Morris has been appointed assistant 
district manager at Pittsburgh, succeeding 
W. C. Robinson for Tube Turns. Robin 
son was made an assistant sales manager, 
engaged in sales promotional programs in 
the company’s Eastern division. Morris was 
process equipment buyer for the Fraser- 
Brace Engineering Company, before join- 
ing one of Tube Turns’ affiliated compa 


Pierpont Gulley Weith 

a move designed to consolidate Cac h prod- 
uct line under a single head, Pierpont was 
designated to continue responsibility for 
the sale of all Norton refractory products 
Pierpont began his selling career as an 
abrasive 1937 at St. Louis, and 
later he served the company in that ca 
pacity at Chicago and Flint, Mich 


engineer in 


William F. Gulley, Seattle district sales 
manager for Rockwell Manufacturing 
Company's Meter and Valve division, has 
named San Francisco district man- 
He is succeeded by Roy E. Nimtz, a 
sales engineer in the San Francisco district 
more than three Gulley 
Rockwell as a engineer in 
Nimtz technical 
cific Gas and Electric 
joining Rockwell in 1952 


been 
ager 
vears joined 
1947 
with Pa 
Company before 


sale 5 


wast a assistant 


A. J. Weith has been promoted to sales 
manager of American Cyanamid Com- 
pany’s Petrochemicals department. Dr 
Weith, who assistant 
ager of Petrochemicals in 1954, 
1947 as a research chemist 
Stamford, Conn., re 
In 1949, he was trans 
Industrial Chemicals divi 
and served in various capacities. He 
joined Petrochemicals in 1953 


became sales man 
joined 
Cyanamid in 
in the company’s 
search laboratories 
ferred to the 


sion 


PETROLEUM 


Black Foltz 


nies in 1943. He became a member of the 
Pittsburgh sales staff in 1949 


William F. Briney has been appointed man- 
ager of construction industry sales for the 
Le Roi division of Westinghouse Air Brake 
Company. Briney, who started with the 
division in 1949 as a sales and service 
trainee, now is responsible for planning 
sales for Le Roi products used by the con- 
struction industry, Until recently he was 
sales manager for a large West Coast 
heavy-construction-machinery distributor 


Malcolm W. Black heads a firm of manu- 
facturers’ representatives, Malcolm W 
Black, Inc., which have been appointed to 
represent Chiksan Company in southern 
New York and northern New Jersey. The 
Black New York City 
firm. 


organization 18 a 


C. Norman Frees has been named sales 
representative in Mexico for The Babcock 
& Wilcox Company’s Tubular Products 
division. Frees, for 11 years engaged in 
industrial sales in Mexico, will represent 
B&W throughout the republic 


Frederick F. Foltz has been appointed field 
erection manager for Chicago Steel Tank 
Company. The company is a division of 
U. S. Industries, Inc. He will be respon- 
sible for the supervision of crews erecting 
on-the-site tanks and other struc- 
tures contracted by the Chicago firm. He 
has been engaged in engineering and con- 
struction work since 1946 


storage 


Nechemias Kelly McCartney 
Herbert B. Nechemias has been made man- 
ager of the Cincinnati, Ohio, Electrical 
division branch office of Wagner Electric 
Corporation. Nechemias has been with 
Wagner since 1938 when he joined the 
company as a student engineer 

Paul E. Kelly has been appointed assistant 
manager of sales for the Alloy Tube divi- 
sion, The Carpenter Steel Company. He 
will be at the division’s home office and 
mill in Union, N. J. Kelly has been eastern 
regional sales manager for the 
1953 


division 


since 


Robert R. McCartney has been appointed 
vice president in charge of overseas opera- 


tions for Clark Bros. Company, of the 
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Watellatcclalelalecim elt ices lets alst> 


... safety hazards erased... 


with 50,000 sa. ft. 





of Muttigrip Floor Plate 


THE STANLEY HOME PRODUCTS plant, East 

Hampton, Mass., is a busy place. Hour after 

hour hand trucks and fork lifts shuttle up and down the 
aisles carrying production materials and _ finished 
products. Heavy traffic like this subjects floors to tre 
mendous wear. In fact, the old wooden aisles in the 
Stanley plant developed deep ruts, making it difficult 
to maneuver trucks. The ruts also created a safety haz 
ard due to splintered wood and sprung nails. Repairs to 
the aisles were frequent and expensive! 


RUGGED AND SAFE 


A floor covering was needed that was rugged enough to 
stand up under severe wear, wouldn’t chip, crack or 
splinter and at the same time, offered positive traction 
to both feet and wheels. Many mattings were tested but 
only USS Multigrip Floor Plate met ALL of the require 
ments. Now, 50,000 square feet of Multigrip cover all 
aisles in the production area 


IDEAL FLOOR COVERING 


Multigrip is made of rugged steel to resist wear, even 
under the most severe traffic conditions. Evenly-spaced, 
flat-topped risers give positive traction to busy feet and 
wheels. Because Multigrip can’t soak up oil or grease 
cleaning is no problem. A broom or hose is all that is 
needed ... and Multigrip’s special design allows drain 
age in all directions. Eliminate danger areas in your own 
plant by safe-treading with USS Multigrip Floor Plate 
Installation is simplified because Multigrip is available 
in large plates and may be bent or formed where neces 
sary. On aisles, ramps, loading platforms, stairs and 
entire floor areas, USS Multigrip Floor Plate is safe 
practical and durable 


UNITED STATES STEEL CORPORATION, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, CHICAGO 


wiTto att TEEL ExPOR owrany wtw 


‘we 


> 
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ad 


Flat-topped risers on Multigrip Floor Plate guarantee traction 
for wheels and feet, helping to eliminate slipping accidents in 
danger areas. It's ideal for use on stairs, aisles and platforms 
This Stanley Home Products plant uses 50,000 square feet of 
Multigrip to protect aisles 


IN SERVICE SIX YEARS, this Multigrip shows practically ne 
wear. Stanley Home Products first used Multigrip in 1949. It stood 


> signs of 


up so well under terrific abuse that they have since covered ALt 


production aisles with Multigrip Floor Plate 


FLOOR PLATE 
Sold. by leading dustubutors from coast to coast 
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NOW 


BETTER THAN EVER 


Here’s how the Rerin- 
ERY CaTaALoa’s 1956 
Edition appears, with 
new cover design fea- 
turing a large “RC” for 
easy identification. 
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MOST COMPLETE SINGLE SOURCE 


eeeecceces of Equipment- Service Data in 


— Refining 
— Natural Gasoline 
— Petrochemicals 


Completely indexed and cross indexed . . . Saves Time 


Refer to it when ordering . . . specifying . . . inquiring 


Make your buying job easier, eliminate errors, reach for your 
copy of The Refinery Catalog and watch for quick, efficient results 


More Complete and Useful Than Ever 


The Refinery Catalog is an indispensable tool, more valuable 
and useful this year than ever before. Here’s part of what you'll find 


' 


in it! 
*% Complete or condensed catalogs of more than 270 manufac 
turers, service companies, and suppliers serving the industry 
*% Authoritative, up-to-date specifications and data 
*% Local sources of supply. 
*® Convenient alphabetical index of manufacturers and a classi 


fied index of equipment, materials and services 


n buying powe! jobs whose 


If you are not among the thousands of men 


names have been submitted to us by then compan to receive a pel onal cop 


of the current Refinery Catalog, tell your immediate upe! or that you'd hil 
to be included, In the meantime ou're sure to find a cop ou Can use some 
where rie irby in oul department Remember to look for the las ( Ke or 


the cove! 


The REFINERY CATALOG 


Published Annually by PETROLEUM REFINER + Gulf Publishing Company 


P. O. BOX 2608 e HOUSTON 1, TEXAS 


February, 1956 PETROLI Ik For more data on advertised products, use Readers’ Service Cards, last page PAS 





Suppliers eee 


Dresser Industries. He 
to the 


cluding 


full tirne 


Operations, in 


will devote 


company ® overscas 


registered foreign offices, manu 


facturers’ agents and three licensed over 
seas manufacturers of Clark equipment In 
19437, McCartney joined Clark as a 
engineer held Various 


New York 


was appointe d Eastern 


sales 
Subse que ntly, he 
management 
district. In 


positions in the 
195% he 
regional sales manager and director of ex 
port operations 


The Pfaudier Company has made 
Ranlet Miner its 
and Donald A. 
pre ident Miner 
of the Plaudler 
now succeeds his father, 
who died October 10, 


chairman of the board, 
Gaudion, 
had 


board 


executive vice 
chairman 
1951 and he 
Edward G. Miner, 
1955 
ident of the company 
held the 


ident for six years 


been vice 


since 


Gaudion had 
been iy t pre 
1952. He has 


issistant 


since 
also position olf 


to the pre 


Gustin-Bacon Manufacturing Com- 
pany recently added 
its sales force 

@ Jj. A. Fairfield will be assigned to the 
Chicago sales district. His territory 
clude Wisconsin, 
nois and northeast 
by George K., 
Fairfield 


(Owen 


three new men to 


northwest 
handled 


who has rf 


eastern 
lowa, formerly 
Leisenring 
formerly was as 


Fiberglas 


igned sociated 


with Corning Corpora 


tion 

eR. BE. Van Winkle handle 
in Michigar northern Indiana and north 
western Ohio, replacing J. E. Rapp, who 
has been transferred to the office at 
Kansas City Van Winkle formerly was 
imsociated with Alexander-Stafford Cor 
poration at Grand Rapids 

@ ©. Barry Neill, Jr., has been assigned 
to the Atlanta handl 
sale in Alabama, we and 
with Wil 
replaces 
district 


will sale Ss 


home 


sales area He will 
tern Tennessee 
Neill, who was 
Atlanta 
Kansas City 


Gustin-Bacon 


wi ate mh (seoruia 
liam Powell Company olf 
Clark M. Page, 


iles manager for 


now 


Sinclair Chemicals, Inc., subsidiary of 
Sinclair Ohl ¢ orporation, has 
Anton M. Horehled as 
gen product sales to 
direct) Sinclair's 


f anhydrous ammonia 


appoints d 
manager of nitro 


sale Ss 


and nitrogen solutions 
from the Calumet ni 
trogen products plant 


it Hammon, Indiana 


> 


In 1948 he was em 
ployed with the Sales 
lepartment of Wiscon 
sin Farmeco Service as 
at Kau 
Wisconsin 
From 1951 to 1953, 
Horehled was em 
ployed in the Nitro 
ven Division, Whole 
sale Sales department of 


representative 
kauna, 


Horehled 


Olin Mathieson 


Corporation in the Midwestern area 


Carbide and Carbon Chemicals 
Company, a Division of Union Carbide 
and ( 


two new district 


irbon Corporation has appointed 
managers. W. M. Ander- 
been appointed district manager 
of the New York district. He had 
district manager of the Cleveland district 
J. K. Marshall has been appointed district 
Cleveland district. He had 
district New 


son has 


manager of the 


been 


York 


acting manager of the 


district 


244 


Peerless Pump People Parley— 


All district sales managers and certain 


engineering, 


manufacturing and administrative 


personnel of Peerless Pump Division, Food Machinery and Chemical Corporation met recently 
in Los Angeles. Personnel that attended the meeting: 

First row (left to right): C. H. Sortor, Fresno; C. C. Cook, Atlanta; W. J. Blair, Los Angeles; 
G. D. Sickert, Indianapolis; B. A. Tucker, Los Angeles; J. F. Van Dam, Los Angeles; R. P 
Young, New York; C. L. Nickel, Indianapolis; W. T. Harman, Indianapolis; E. W. Lundy, Los 


Angeles; S. M. Riordan, Jr., Los Angeles 
Back row (left to right) 


J. B. Downie, Los Angeles; R. G. Trout, Los Angeles; V. L. Ray, 


Los Angeles; R. F. Foster, Los Angeles; R. E. Kummer, Indianapolis; F. D. Widener, Los Angeles; 
G, F. Twist, Los Angeles; E. H. Hansen, Fresno; J. C. Bonsall, Los Angeles; W. E. Griffin, 
Lubbock; F. G. Riddle, Los Angeles; N. C. Olson, Indianapolis; R. H. Hull, Los Angeles; D. R 


Rankin, Los Angeles 


Diamond Alkali Company has named 
Thomas E. Kuby as assistant 
public 


manager of 
Kuby’'s 


editing a 


relations and advertising 
primary re ponsibilities will be 
bi-monthly employee-stockholder magazine, 


and he also will take 


ind administering the 


part in formulating 


company § public 


relations, idvertising and sale 
ietivitie 


promotion 


U. S. Steel Corporation has appointed 
Scott T. Lutz as Kansas 
district of its Oil Well Supply Division 
He will headquarter at Wichita, Kansas 

Lutz joined Oilwell in 1937 at Hutchi 
on, Kansas. and later served at Wichita, 
McPherson and Stafford, Kansa He was 
ty repre Wichita 


manager of the 


entative it prior to his 


present ippointment 


General Precision Equipment Cor- 
poration has reached an agreement for 
the acquisition of a 
stock of 


majority of the out 


standing Shand and 


Jurs Com 


pan 

Pioneer in the development of 
ment related to the safe 
portation ol 


equip 
and trans 
Shand and 
Jurs was organized originally in 1922. To 
day the 
in the 
fittings 


storage, 


storaue 


volatile liquids, 


company is a recognized leader 


design, manutacture and sale ol 


and accessories for the handling, 


measurement, conservation and 


transportation of flammable or explosive 


liquids, ashore and afloat 


Olin Mathieson Chemical Corpora- 
tion has named Frank A. Gerard as safety 
manager. He has 


been supervisor of em 


East Alton 
located in the company § New 


services at the 
and will be 
York offices 
carecy in 
first 
sistant 
Minn 


positions 


ployee plants, 


Gerard has spent most of his 
salety 
with | S 


promotion work He was 
Steel (¢ orporation as as 
safet engineer at their Duluth, 
plant He has held other safety 
with Du Pont, Briges Body Cor 
Square D. Switch Company, and 
Minnesota. He Olin 
1942 


poration 
the State of 
Industries, In in 


pons d 


> 
PETROLEUM 


Minneapolis-Honeywell Regulator 
Company has added 2! 
field force of its In 
division. They were assigned t 
19 branch offices lo ited in 18 S 


new sale s er 


wineers to the sales 
dustrial 
citi 
ind one Canadian city 
Phe new appointer 
Bater ind Robert W 
phia David B 


nclude Williar 
() Reilly, Philadel 
Beasley, Toronto: Walter 
E. Siewer and Robert | Day, Los An 
Robert J. Byers, Milwaukee 4. P 
Ciprari, International Division, New York 
lan L. Colter, Buflalo John L. Dyer 
Cincinnati Merton H I cher, Interna 
tional Diy sion, Minne ipolis Michael N 
Francher, Syracuse, and Eugene D. Har 
gen, Seattle 

Also, Charles ( 
Charles B 
(Owen, Cleveland 


bus; Harvey | 


veles 


Hulsey, 
MacRae, Houstor 
John B 


Columbia 
Robert J 
Prouty, Colum 
Renee Indianapolis Ser 
tram R. Robinson, Union; Russell, W 
Skinner, Pittsburgh: Jack D. Stickles 
Oklahoma City, and Richard | Swenson, 
Twin City 


Hercules Powder Company ha: 
made Donald H. Sheffield assistant general 
its Synthetics department. At 
the same time, the 
that R. Stanley 
manager of the 
Hercules’ Naval Stores department, suc 
ceeding Sheffield: Paul L. Johnstone wa 
named directo of de 


manager of 
announced 


nattie d 


company 
George has 
Oxychemicals 


been 


division of 


velopment for the 
companys ¢ ellulose Products 
Harvey J. Taufen was 
development for the 

ment, succeeding Johnstone, and C. D 
Ender was named to succeed 
director of dey 


department 
named director of 
Synthetu depart 


George as 


lopment for Naval Stores 


American Cyanamid Company ha: 
promoted A, J. Weith to sales manager of 
its Petrochemicals department. He will re 
main located in the general offices at New 
York. Dr Weith, who assistant 
sales manager of Petrochemicals in 1954 
1947 is a researcl 
companys Stamtord, Conr 


be« tine 


joined Cyanamid u 


chemist in the 
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you can meet your needs 


exactly 


Ethylene Glycols 
Ethanolamines 


For Gas Purification— Mono- and diethanolamine of uniform 
purity for H.S and CO, scrubbing. Mathieson production 
consistently meets standard specifications. 

For Gas Dehydration— Di- and triethylene glycol with the most 
important specification: ‘‘convenient availability.’’ Stocks 
of Mathieson products are located to give prompt service 
in all important refining areas. 

For Selective Extraction— Diethylene glycol with highest 
purity specifications is the answer. Olin Mathieson can 
supply to meet your most exacting requirements. 

For Other Uses— You need a variety of chemicals. You can 
satisfy many of your requirements from Mathieson’s 
wide line of ethylene oxide derivatives. 


Ask us to meet your particular need exactly. Write or call. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
MATHIESON INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD 


INORGANIC CHEMICALS: Ammonia - Bicarbonate of Soda - Carbon Dioxide - Caustic Soda - Chlorine - Caustic Potash - Hydrazine and Derivatives 
Hypochlorite Products - Nitrate of Soda - Nitric Acid - Soda Ash - Sodium Chlorite Products - Sulphate of Alumina - Sulphur (Processed) - Sulphuric Acid 


ORGANIC CHEMICALS: Ethylene Oxide - Ethylene Glycols - Polyethylene Glycols - Glycol Ether Solvents - Ethylene Dichloride - Dichloroethylether 
Formaldehyde + Methanol - Sodium Methylate - Hexamine - Ethylene Diamine - Polyamines - Ethanolamines - Trichlorophenol - Trichlorobenzene 
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MODEL 
JP SERIES 


PROPORTIONING 





CONSISTENT 


TEMPERATURE ACCURACY! 


CONTROLLER 


This tube-free instrument brings many advantages over any 
on-off controller. Anticipates temperature change, tends to 
stabilize at closer tolerance. Cuts rejects, maintenance; ends 
adjustment, tube-replacement. Reliability Guaranteed. 
Write for Bulletin J P-1. 


Od sh ee 
4357B West Montrose Ave. 4 WACHUINED sty 


Chicago 41, Illinois CORPORATION 
CHICAGO 
SALES OFFICES IN PRINCIPAL CITIES 














“How To Get Those 
Top Octanes”’ 


Now available in reprint form, this article by Marshall 
Sittig and Wayne Warren of the Ethyl Corp., appeared 
in the September, 1955, Process Issue of PETROLEUM 
REFINER. 

Presented is a thorough treatment of octane improve- 
ment techniques, plus a most authoritative and up to 
date comparison of catalytic reforming processes. Here 
is a comprehensive, 50-page monograph that should be 
in every process man’s reference file. 

Available for only $1.00 per copy, this reprint can be 
obtained by addressing: 


REPRINT DEPARTMENT 


PETROLEUM REFINER 


P. O. BOX 2608, HOUSTON 1, TEXAS 
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research laboratories In 1949, he was 
transferred to the Industrial Chemicals 
Division and served in various capacities 
He joined Petrochemicals in 1953 


Bendix Aviation Corporation h « 
iblished a new market research and de 

velopment partment directed by Crockett 
A. Harrison. Harrison, who joined the ad 
ministrative taff of the corporation last 
ear, also will be responsible for evaluating 
new products developed by other compa 
nies and offered to Bendix for further re 
earch in manufacturing and marketing 


Phillips 


Delta Tank Manufacturing Com- 
pany has elected as its new president 
Kenneth H. Gayle, Jr., former president of 
Ingalls Iron Works Company of Birming 
ham, Ala. Hal S. Phillips, president of 
Delta sin 1946, has been elected chair 
man of the board of the Baton Rouge firm 
a who'ly-owned subsidiary of General Gas 
Corporation He will continue to serve as 
treasurer of General Gas 

Gayle served as preside nt ol Ingalls Iron 
Works Company from 1951 through Sep 
tember, 1955. He joined Ingalls’ Engi 
neering and Sales department in Birming 
ham in 1923 after a year with the Ameri 
can Bridge Company of Penncoyd, Pa 


Atlas Powder Company has acquired 
Aquaness Corporation. Aquaness will func 
tion as a department of Atlas’ Chemicals 
division. Fritz E. Fuchs, who served as 
president and general manager of 
Aquaness Corporation, will be manager 
of the new Aquaness department 

The Aquaness plant in Houston con 
tains oxidation, oxyalkylation and esterih 

catior init miine ind amiune 

tor nad ilendin equipment 
petroleum oper ys alot ie Gu Oast 
ind 


oulsiana we : ore countries 


General Controls Company has pr: 
promoted George A. Williams, Jr., to the 
positio ol inager of it Detroit factor 
nch. Williams has been assistant mat 
Detroit | 
Caer ! ontrol 
throughout the | S 


The A. Y. McDonald Manufactur- 
ing Company celebrates its centenn 


! 


ind employs 510 peopl 


Koch Engineering Company, 
ippointed Jacobs Ene necring Cia 


ts representat 

















any 





yA 


Unibestos pipe covering 
and block applied by the 
Aber Company to insulate 
piping, fittings and ves- 
sels of field cycling plant. 


Unibestos makes hardest joints seem easy 


Nothing is tougher to insulate than fittings. Yet whole net 
works of tees, ells, expansion joints and other fittings are 
required for today’s refining process. Protecting these systems Joe Bestos says: 
really tests the efficiency of any pipe insulation. And when it . 
comes to cutting heat loss to a minimum, more and more Only single-layer 
refineries are relying on single-layer Unibestos”. Unibestos is so simple to 
Unibestos gets its superior insulating properties from install on fittings. It cuts 
Amosite. This quality asbestos has long interlacing fibers that and handles easily 
form positive heat seals at the joints—to provide protection without breaking. 
without additional calkings. 
And Unibestos has the strength to withstand shock... .the 
stability to resist moisture, acid or chemical fumes. Easy to cut, 
miter or groove, single-layer Unibestos can be installed faster 
with virtually no cleanup. Unibestos pipe insulation is avail 
able in sectional form through 44” O.D. 


Write for FREE descriptive Bulletin 109C. 


UNARCO 2 UNION ASBESTOS &4€ RUBBER COMPANY 


1111 West Perry Street + Bioomington, Iilinois 
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Boiler Accessories 


big 
inclined Water Gag 


Plain Sight 
Iluminator 











Fig. 31 
Guard 


Fig. 15 
DCP weighted 
try cock 
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Standard vertical bror 


150 pound Send for Catalog 


water vare 


ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 
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irca. Jacobs Engineering, headed by 
Jacobs, president has handled 
the oil and chemical industries since 


ind 


Joe 
for 


1947, 


items 


has a long history of successful repre 
the The 
Jacobs company also has a branch at Oak 
land, Calif., headed by Thomas B. Dorris. 
Phe Oakl: 1 office the 


ind 
part ot state 


sentation in west coast area 


northern 


the 


The Sealol Corporation has an 
nounced the appointment of Evan L. Price 
as New York representative for the Sealol 
line of shaft seals. Price will cover New York 
City, Long Island, southeastern New York 
ind northern New Jersey. He was previously 
with Johnston & Jennings Company 

Taylor Instrument Companies has 


appointed George E. Heller to assistant 


industrial sales man 


ager In hi new Ca 
Heller will 
with the 
organization and 


himse If 


introduction 


pacity, 
work closely 
field 
also concern 
the 
of new product 

Helles 
firm in 
ins the 


company § 


with 


the 
promot- 
the 
industrial 
textile 
industry. In 1938 he 
to the Ap 
Engineering 
and 
instrument 
and 
has 


in chemical and petroleum sales 


joined 
1944 


sale ol 
produc ts in the 


transferred 
plication 


Heller 
department was 
the 


industrie 


assigned to 
dairy, textile 
Since 1951 he 


manager 


problems in 
( he hic al 
sales 


been a divisional 


Yale & Towne Manufacturing 
Company has appoint d Paul R. Mini h, 
Jr., formerly a Yale 
eral 
dling div 
Yale sale ‘ 


named to a newly-created post of assistant 


representative, to gen 
the Materials Han 
Joseph J. Murray, veteran 


department executive, has been 


sales manage r of 


sion 


veneral sales manager 


In the Minich 


heads an industrial lift truck sales organiza 


post of sales manager 


tion which includes eight branch sales and 


service offices, 74 independent representa 
tive sales and service offices and five special 
throughout 


railroad representative offices 


the LU. S., Canada and Hawaii 

General Controls Company has ap 
pointed John F. Dickson as manager of its 
Penn office. Dick 
representative at 
Detroit factory 
10 branch offices 


brane h 
formerly held 
General Controls 
of the 


(Chattanooga, 
on 
the 


branch, one 


was a 


firm 


Alan Wood Steel Company has 
elected Chester I 
sident of the company member of 
the board of Davis succeeds the 
late Alan Wood, Ill, who died recently 

Davis Alan 
Wood He 


Irie to engi 


Davis, executive Vice 
pre 
directors 
been associated with 
the 
company as industrial 
the Central Alloy 
Steel Corporation 
the 
dent ir 


1944 


has 
Steel 
the 
1950 trom 
public 


for years 


past Ae | 
divi 


named issistant to 
elected we pres 


ad j 


executive vice president in 


Carbide and Carbon Chemicals 
Company a Division of Union Carbide 
ind ¢ poration, has made several 
changes in it Research department Ww. N. 
Stoops has direc 


' 
irbon Ce 


been ippointe d associate 


use Readers’ Service Cards, last page 


tor. H. C. Chitwood, B. J. Cottrell, Ben- 
jamin Phillips, G. M. Powell and A. T. 
Walter have 

rectors. D. M 
the 
and will be 


York office of the 


been appointed assistant di 
Young has 
director of 


lox 


company 


been 
the 


ited in 


appointed 
research 
the 


assistant to 
department 


New 


Jefferson Chemical Company, Inc., 
has appointed L. F. Dowding as assistant 
Manufacturing division 
He will make his headquarters in Houston 

He the New York office of The 
Texas Company in 1939, remaining with 
thern until 1949, and attaining the position 
when he 


general manager, 


joined 


of senior transferred to 


enginecr 


SPECTACLE BLINDS 
By MAC-IRON 


{ 


} 
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MAC-IRON Blinds, Blinds, and 
Spacer Rings are available in all pipe sizes 
and pressure ratings for use with flat, raised 


Estab. 1901 


Spectacle 


Preci 
metal 
if desired, 


surfaces 


face, and ring joint types of flanges 
machined from 
they can be 
phonographic 


sion the particular 
supplied, 


serrated 


needed, 
with 


MAC-IRON also offers a complete listing of 
The latter of 
woven wire, perforated basket and conical 


line and temporary strainers 


all for use with raised face, and ring 
flanges. A large hand is 
maintained; special strainers made to speci 
fication 


joint stock on 


Accuracy of design and construction is as 
surance of dependable service from all MAC 
IRON products 


WRITE DIRECT FOR COMPLETE 
INFORMATION 


The Mack Iron Works Company 


Warren and Water Sts. Sandusky, O. 
TRL RIE REAR ARITAE TL NIA AIR AT coat 


BARRETT automatic 
Filling and Crimping Equipment 
for handling greases and other 

viscous fluids 

@ No operator required 

@ 100% air operated 

Fills, seals, stamps and counts lug 
Output of 15 pails per 
minute. Write for details on installa- 


cover pails 


tion to meet your requirements. 


BARRETT 


Manufacturing Co. 
P. O. Box 8096, Houston 4, Texas 








DE LAVAL controls air in cat cracker 
ape. ge at Standard Oil of California 


BLOWER 


This De Laval centrifugal blower. selected by with a temper iture of 65SO F : it has all labyrinth 

the Fluor Corporation, is on stream at the shaft packing for high back pressure service 

Standard Oil Company of California’s new cat In addition to single stage designs, De Laval 

cracker in El Segundo. For control air service makes a complete line of equipment for all 

this blower delivers 9.500 cfm: inlet pressure refinery services, including multi slave com 

is 15.4 psig and discharge pressure 19.4 psig. pressors driven by De Laval multi-stage tur 

The blower is driven by a De Laval 220 brake bines for condensing nore ondensing and 

horsepower MCP I urbine operating at GOO psig automatic extraction applications Send for neu 


Bulletin 0504 


Hy. DE LAVAL Centrifugal Blowers 


DE LAVAL STEAM TURBINE COMPANY 
811 Nottingham Way, | : 
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ERNST WATER COLUMN & GAGE CO. 
Livingston, N. J. 
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area, Jacobs Engineering, 
Jacobs, 
the oil and chemical 
ind has 
entation in the 
J icobs company also has 
land, Calif., headed by Thomas B. Dorris. 
The Oakland office serves the 
of the state 


headed by Joe 
handled 


industries since 


president, has iterns for 
1947 
a long histor of successful repre 
coast area The 


a branch at Oak 


west 


northern 
part 


The Sealol Corporation has an 
nounced the appointment of Evan L, Price 
as New York representative for the Sealol 
line of shaft seals. Price <p rll York 
City, Long Island, southeastern New York 
and northern New Jersey 
with Johnston & 


He was pre' iously 


Jennings Company 


Taylor Instrument Companies has 
George E. Heller to 


industrial sales 


appointed assistant 
man 
In hi new Ca 
Heller will 
with the 
field organization and 


pacity, 
work closely 
also concern himself 
with the 
of new product 
Heller joined the 
firm in 1934 promot 
ing the sale of the 


company § 


introduc tion 


industrial 
products in the textile 
industry. In 1938 he 
transferred to the Ap 


plication Engineering 


Heller 


department and was 


assigned to instrument problems in_ the 
dair’ textile and 
Since 1951 he ha 


manager in chemical 


chemical industri 
been a divisional sales 


and petroleum sales 


Yale & Towne Manufacturing 
Company has appoint d Paul R. Minich, 
Jr . forme rly a Yale 
eT il sales manacer of the Materials Han 
dling di Joseph J. Murray, veteran 
Yale sales department executive, has been 


representative, to gen 


sion 


named to a newly-created post of assistant 
veneral sales manager 
In the post of 


heads an 


tion which 


Minich 


industrial lift truck sales organiza 


sales manager, 
includes cight branch sales and 

vice offices, 
ive sales 
railroad representative 


the | -. 


74 independent representa 
and service offices and five sper ial 
offices throughout 
anada and Hawaii 

General Controls Company has ap 
pointed John F. Dickson 
Chattanooga, Tenn. branch 
on formerly was a field 
the General Controls 
of the firm’s 


as manager ol its 
office Dich 
representative at 
Detroit factory 
branch, on 10 branch offices 
Alan Wood Steel Company has 
elected Chester E 
president of the member of 
the board of directors. Davis succeeds the 
late Alan Wood, III, 

Davis has 
W ood 


Davis, executive Vice 


companys a 


who died recently 
with Alan 
Steel for the past > years He 
to the company as industrial engi 
1930 from the Central Alloy di 
Republic Steel Corporation 
ed assistant to the 
elected vi 


1 executive Vice 


been associated 


president 


president in 1945 


Carbide and Carbon Chemicals 
Company a Division of Union Carbide 
ind ¢ everal 


Ws ote 


ippointed issociate dire 


irbon Corporation, has made 
changes in its Research department 
Stoops h 


use Readers’ Service Cards, last page 


tor. H. Chitwood, 
jamin Phillips, G. M. 
Walter hav: 

rectors D M 
issistant to the 
department and will be 


New York office of the 


B. J. Cottrell, Ben- 
Powell and A. T 
appointed assistant di 
Young has been 
director of the research 
located in the 


be en 
appointed 


company 


Jefferson Chemical Company, Inc., 
has appointed L. F. Dowding as assistant 
general Manufacturing division 
He will make his headquarters in Houston 

He joined the New York office of The 
Texas Company in 1939, remaining with 
therm until 1949, and attaining the position 
of senior engineer 


manager, 


when he transferred to 


SPECTACLE BLINDS 
By MAC-IRON 


1901 


MAC-IRON Blinds, Blinds, and 
Spacer Rings are available in all pipe sizes 


Spectacle 


and pressure ratings for use with flat, raised 
face, and ring joint types of flanges. Preci 
sion machined metal 
needed, they if desired, 
with phonographic serrated surfaces 


from the particular 
can be supplied, 


MAC.-IRON also offers a complete listing of 
The latter of 
perforated basket and conical 


line and temporary strainers 
woven wire, 

all for use with raised face, and ring 
joint flanges. A stock on hand is 
special strainers made to speci 


large 
maintained 


fication 


Accuracy of design and construction is as 
surance of dependable service from all MAC 
IRON products 
WRITE DIRECT FOR COMPLETE 
INFORMATION 


The Mack Iron Works Company 
Warren and Water Sts. Sandusky, O. 


BARRETT automatic 


Filling and Crimping Equipment 
for handling greases and other 
viscous fluids 
@ No operator required 
@ 100% air operated 
Fills, seals, stamps and counts lug 
Output of 15 pails per 
minute. Write for details on installa- 


cover pails 


tion to meet your requirements. 


BARRETT 


Wanufacturing Co. 
P. O. Box 8096, Houston 4, Texas 








ENE controls air in cat cracker 
ee a at Standard Oil of California 


BLOWER 


© et Re — 


eC fy O41." 


A 
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with aten perature of 650 1 ithas all labyrinth 
shaft packing for high back pressure service 


In addition to single stage designs, De Laval 


This De Laval centrifugal blower, selected by 
the Fluor Corporation, is on stream at the 
Standard Oil Company of California’s new cat 


cracker in El Segundo. For control air service 
inlet pressure refinery services 
pressors driven by De Laval multi slage tur 


makes a complete line of equipment for all 


this blower delivers 9,500 cim: including multi stage com 


is 15.4 psig and discharge pressure 19.4 psig. 
The blower is driven by a De Laval 220 brake 


horsepower MCP Turbine operating at GOO psig automat 


bines for condensing, non-condensing and 
extraction appli ations Send for neu 
Bulletin 0504 
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811 Nottingham W : ‘ 





Every week Harshaw produces 
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will provide the catalyst...when 

you want it. If your mind's 
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HARSHAW ‘produces 


e 


carloads of catalysts 


every week: 
‘ nansie 
Write for our free booklet, 
“Harshaw Catalysts” 


- HARSHAW CATALYSTS © THE 
AVAILABLE IN °HARSHAW CHEMICAL 
7 FORMS : co. 





Pd. 1945 East 97th Street, Cleveland 6, Ohio 
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the Jefferson Chemical Company, In 
Dowding started with Jefferson Chemical 
Company in the Engineering department, 
New York office. In 1954, he was trans 
ferred from New York to the Austin labora- 
tories as assistant director 


General Controls Company has 
named R. C. Servat as manager of its 
Houston, Texas, branch. Servat formerly 
was manager of the General Controls New 
Orleans be fore 
Houston 


branch assignment to 


Sinclair Chemicals, Inc., subsidiary 
of Sinclair Oil Corporation, has appointed 
John A. Corrigan as district sales 
ager. Corrigan, who 
had previously been 
Sinclair Chemicals 
sales representative in 
Chicago, will manage 
the company’s chemi 
cal marketing activi- 
ties in the Midwest 
headquarters in 


man 


with 
Chicago 

In 1949 he was em 
ployed with the U.S 


Gypsum Company as 


sales engineer in Chi 
cago, and later, in 
New Orleans. In 1951 


Corrigan 


Corrigan became sales 


Man 
W ash 


Chemicals 


supervisor for the Pennsylvania Salt 


ulacturing Tacoma, 


Sinclair 


Company in 
Prior to coming with 
in 1955, Mr Corrigan was 
engineer for The Pure Qil 
Chicago and Minneapolis 


ndustrial sales 


Company in 


General Precision Equipment Cor- 
poration has erranged to acquire a ma 
jority interest in Shand & Jurs Company, a 
terkeley, Calif., firm which makes equip 
ment for storing and shipping flammable 
] qu ds 


Rhodia, Inc., has appointed Frank J. 
Milo as sales representative, 
the sale ol 
and industrial odor 
chemicals In 


specializing in 
aromat« 


control 
1946, he 


ciated with Givaudan 


became asso 
Delawanna, Inc., in 
technic i] sales In 
1948, upon the forma 
tion of the Sindar 
Corporation division 
of Gis Milo 


was appointed assist 


audan 


int to the sales man 
ager ind handled all 
industrial 
chemicals and con 
pounds He 


ears in calls on potent al customers and 


aromath 
spent five 


in de clopment work as wel ictual 


work between the various labora 
tories. From 1953, 


Mr Milo was 
Mills 


liaison 


iated with Coron: 


assoc 


Stauffer Chemical Company } a: 
Edward Beattie its Chicago district 
sales manager He will re port to Harold J. 
Klee, Stauffer’s Central div 
ager at Chicago 


made 


sion sales man 


three new 


General Electric has mad 
appointments in its Construction Materials 


division. William J. Donlin, III, Robert W 
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Performance proves the pump . . . and the outstanding performance reports 
on the famous Kinney Rotating Plunger Pumps and the Kinney Heliquad 
Rotary Pumps are proof of superior designing. Many exclusive features con- 
tribute to the long life and high efficiency of these pumps . . . and to their 
application flexibility. Oversized suction and discharge openings . . . larger 
shafts, and bearings . . . conservative capacity ratings . external anti- 
friction thrust bearings, etc. are all contributing factors 
MODEL SD ROTATING PLUNGER PUMP for viscous fluids (as 
phalts, heavy oils, grease, emulsions, acid sludge, etc.) can be 
used to meter or proportion fluid pumped. No valves, blades, springs, 
or vanes. Models range from 12 GPM to 500 GPM, working pressures 
from 70 to 250 psi 
MODEL HQ HELIQUAD ROTARY PUMP unique helical rotors 
assure continuous, non-pulsating fluid delivery over wide viscosity 
range (from gasolines or solvents to heavy oils or residuals). Bear 
ings and timing gears external to pumping chamber. Capacities up 
to 2500 GPM; pressures up to 300 psi 
KENNEY aie. oivision 
a ee | THE WEW YORK AIR BRAKE COMPANY 
complete pump data or con ———- - -- + - - N) 
= the Gane oes rer’ | f+ i aus tease ante an =o , A as os : 
you in Boston, New York, 
Philadelphia, Cleveland, St | Please send Bulletin 151 describing the complete line of 
Lovis, Chicago, Charleston Kinney Liquid Pumps to 
(W. Va.), Detroit, Houston, | Name 
New Orleans, Pittsburgh, San 
Company 
Francisco, or Los Angeles 
Street 
| City State 
I 
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BUTTERFLY VALVES 


All-bronze, 150-pound R-S Valve for 
operation at—300° F. Valve is installed 
with 18” insulation in operating cell. W 


Special 12-inch R-S Butterfly A 
Valve, with finned lubricated 
stuffing box, is used for serv 
ice with hot gases at 1,000° F, 


SPECIAL R-S VALVES SOLVE 
TEMPERATURE, CORROSION, 
ABRASION PROBLEMS 


lo meet rugged processing conditions, R-S Butterfly Valves 
can be built to your requirements. For valve bodies and parts, 
any metal or other material that can be cast or welded — 

even plastics — may be specified. 


There are a number of materials available to meet extreme 
working conditions involving corrosion, abrasion, erosion, high 
heat and pressure. In addition, the R-S Rubber-lined Valve 
may be specified to resist certain types of corrosion. Every 

R-S Valve gives you quick and positive closure with any type 

of controls, uniform control in normal regulating ranges 

and minimum pressure drop 


If your past experience offers no precedent, you can call on 
our background in specialized valve engineering to solve 
material problems 


We have built valves to operate in a temperature range of 
from —300° F to +-2,000° F. For complete 
information on our complete line of butterfly, —yyopayuc Ml cares & Hoists 
ball and cone valves, see our local repre- TURBINES Te ash RAKES 
sentative or write S. Morgan Smith PUMPS IE ACCESSORIES 


Company, York, Pennsylvania 


ROTOVALVES FREE-DISCKARGE 


VALVES 
BALL VALVES 
CONTROLLABLE 
BUTTERFLY PITCH 


Pree Ee J ; ih onbe.t ate | VALVES HMM SHIP PROPELLERS 


AFPFILIATE S. MORGAN SMITH. CANADA, LIMITED « TORONTO 


For more data on advertised products, use Readers’ Service Cards, last page 
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Eadie and Thomas S. Hemenway, Jr., were 
made district representatives for the division. 
Donlin has been with General Electric 
since 1951. In his new position he will cover 
the Allentown, Pa., trading area where he 
will handle the division's conduit products, 
wiring devices and wire and cable lines 
Eadie has also been with the General 
Electric Company since 1951. His territory 
will be the Davenport, Iowa, area where he 
will cover the conduit products and wiring 


| 


device lines 


Selas Corporation of America has 
elected Elmer B. Dunkak to the newly 
created position of vice  president-sales 
Prior to joining Selas, 
he had bee mn engage d 
in private engineer- 
ing practice, with of 
fices in Baltimore and 
Washington, specializ- 
ing in Management 
problems relating to 
products and market- 
ing. For the past 18 
months he has served 
Selas as consultant to 
the president 
Dunkak has been 
previou ly assoc iated 
> . 
“99 Public Serv ie Dunkok 
ectric and Gas 
Company; with C. M. Kemp Manufactur 
ing Company, Baltimore, as vice president 
and general manager; and with Davison 
Chemical (¢ orporation, as vice president 


neineering 


(More Suppliers’ Notes, Page 257) 





BE ay 
Mu 
PNEUMATICALLY 


PLACED concrete and REFRACTORIES 
———ss———m, FBR 
SUSPENDED | © insutation 
@ FIREPROOFING 

WALLS @ STACKS, BREECHINGS. 

ARCHES @ REFRACTORY TURN AROUNDS 
FOR PRESSURE @ CONCRETE AND STEEL 
VESSEL LININGS |. SHNDeLASTNG 
EATERS « BOILERS] © ENCASEMENT FOR PIPE LINES 

© CONCRETE RESTORATION 

Write for estimates on your preposed preject. 


GEO. P. REINTJES CoO. 


REFRACTORY worn since te20 


2517 JEFFERSON ST. KANSAS CITY 41, MO 
NEW YORK + HOUSTON «+ PITTSBURGH 


REFRACTORY HAYDITE 
Makes Higher 
Heat Resistant Concrete 


Haydite aggregate used with Lumnite cement 
produces refractory concrete suitable for sus- 
tained temperatures up to 1800-2000° F., 
which makes it excellent for tubular heaters, 
ducts, flues, stacks and catalytic crackers. 
Weighing from 30 to 40 per cent less than 
ordinary aggregate concrete, Haydite is ex- 
ceedingly strong, it has excellent insulating 
properties and withstands pressures of up to 
1130 pounds per square inch. Write today for 
free folder and complete information about 
Carter-Waters Refractory Haydite. 

We sell direct to you. 




















—CARTER-WATERS— 
amsas error Te rissoun| 


2440 Pennway Phone GRand 1-2570 


PETROLE! 





NEW TRANSMITTING 
POTENTIOMETER 


OFFERS | BIG FEATURES 


*% Extreme sensitivity. Responds to input change of The extreme sensitivity of the new Potentiometer, 


3 microvolts or less. plus the high resolution and response speed of 


" > ) . ‘ . ny lake 
*% Self-contained continuous voltage reference. No the ‘American-Microsen’ Control System, make 
standard cells. it possible to control process temperatures with 


the high accuracy required by present-day pro 
No batteries or periodic standardization. Continuous duct 


nm demand 
accuracy without drift. 


Simple circuitry. Only 2 single triode tubes. rhe 0.5 to 5.0 ma. signal output can be tran 
I h bl LR ily ob , mitted 30 miles or more, over a single 2-wire 
nterchangeable range card. R: *s easily c . ; 
a a ee Te circuit. In addition to ‘American-Microsen’ re 
in the field. 

ceiver, the signal will operate standard d-c milli 


*% No slide wires or choppers. Trouble-free operation. ammeter indicators and recorde: 


*% Fast response: 0.04 second time-constant for 

1000° F. span. OPERATING SPECIFICATIONS 

Spans: 6 to 50 millivolts d« 

The Series 184 Transmitting Potentiometer is the Suppression: Up to 5 times spar 
latest addition to the ‘American-Microsen’ Sy Output Signal: 0.5 to 5.0 mo. d« 
tem of Electronic Transmission and Process Con Sensitivity: 0.003 millivolts (0.1° F 
trol. With this new unit, it is now possible to Repeatability: 0.02 millivolts. (0.6° F 
measure and control thermocouple temperature Input Source Impedance: 200 ohms maximum 
or the : ignal from such devices a pH amplifier Effective Input impedance: 1000 ohms per millivolt of 


Output Loed Impedance: 3000 ohms maximum 
gas analyzers, resistance thermometer element 
Speed of Response: 0.8 seconds for 99 response on 6m 
and other electrical system 


Speed increases with span 


livolt span 


Write today for Bulletin MTT810 


MANNING, MAXWELL & MOORE, INC. 


INDUSTRIAL CONTROLS DIVISION, STRATFORD, CONNECTICUT 


MAKERS OF THE ‘AMERICAN-MICROSEN’ TRANSMISSION AND PROCESS CONTROL 
MICROSEN’ ELECTRO-PNEUMATIC TRANSDUCERS AND ELECTRO-HYDRAULIC CONTROL 


SYSTEM AMERICAN 
VALVE OPERATORS 


wissoon? ) 
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HELP WANTED 











S PROCESS ENGINEER 


chanical Engineer with exceptional individual 


Chemical or Me 
initiative and 2-3 year experience in petro 
leum refining to assume position with Engi 
neering Department of 20,000 barrel inde 
pendent Refinery located in East Texas. Send 
complete resume tox 223-R, PETROLEUM 


REFINER 





Houston, Texas 





Petroleum Refiner New Classified Rates 
RATES: 


charge, $3, Blind box address in our care counts six words 


Regular Classified (undisplayed) set in this size type: 12 cents per word. Minimum 


Replies forwarded without charge 


AREA ENGINEERS 


Several graduate engineers with mini- 
mum 6 years’ experience supervising 
maintenance engineering functions in ofl 
refining or producing facilities, power 


Situation wanted ads, 6 cents per word. Display ads, set in suitably larger type with ruled 


border, $12 per column inch; situations wanted display ads, $6 per column inch. Ten percent 
discount for two or more insertions of same copy in consecutive issues. All Classified ads payable 
im advance. Copy deadline: 26th of month preceding date of issue 


Classified Advertising 


Bend copy and checks to 


Petroleum Refiner, P. O. Box 2608, Houston, Texas 


* * af * * * - * * * * + * * * * 





FOR SALE 


FOR SALE 








QUALITY 


RELAYING RAILS 


Handle more cars better—cost less to 
install and maintain. Foster stocks all 
Rail Sections 124 thru 1754, Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 





ages 
OLUMN GAGE CO. 
LIVINGSTON, N. 3. 


All sizes to fit your 
ERNST WATER C 
Send for Catalog 

















Pr rey 


sopyers & 
thay 








SITUATIONS WANTED 








MECHANICAL ENGINEER 


Well traveled Mechanical Engineer 
elaht foreign languaKce spoken fluently 
with 15 years practical il refinery ex 
perience in inatallation, piping, turbine 
prenaure onsel iutomati on 
distribu 


general preventive and 


air, ga team, water 
y term 
maintenance on the feld deatre 
mitractor or 


mition with oversea 


oll compat operating in Europe or 


any part of Africa ervice obligation 
completed and available for 
ment February 1956, Hox 122-K 


rROLEUM KEFINER, Houston 


employ 
., PE 


Texas 











CHEMICAL ENGINEER 


Extensive broad experience including 
policy decisions, plant operations, con 
atruction, pilot plants, research and de 
velopment on sulphur, inorganic sul 
phur compounds, sulphur compounds in 
petroleum, petroleum refining opera 
tions, bulk oxygen, caustic, chlorine, 
soda ash, potash, cement, heavy plant 
utilities Engineering degree, some 
teaching, tndependent consultation 
work. Twenty years industrial back 
ground, Age 43. Current position not 
utilizing full capabilities. Desire oppor 
tunity to put diversified industrial ex- 
perience to work examining engineering 
problems, recommending solutions, su 
pervising operational policy. Box 217-R, 
Petroleum Refiner, Houston, Texas 





PROFESSIONAL SERVICES 





* HIGH voltage electrodeless discharge is on 
(te way as one of the new tools in petroleum 
refining. High voltage discharge eliminates 
sludge formation! High voltage discharge re 
moves gases and water! High voltage dis- 
charge improves high temperature greases! 
High voltage discharge makes lubricants from 
non-lubricants! Let us deacribe the use of 
this new tool. No obligation, of course, Re 
search and Development Corporation, 21 Bast 
Van Buren Street, Chicago 6, Illinois 
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REFINERY ENGINEER Graduate engineer for 
general refinery engineering work. Good knowledge 
required of monary mechanical equipment and some 
knowledge of steel and concrete design. Minimum 
experience five years. Salary commensurate with 
training and experience. Replies should give com 
plete personal data, education, experience, salary re 
quirement. Your reply will be held strictly confi 
dential 

Mechanical Engineer 

NATIONAL COOPERATIVE REFINERY 
ASSOCIATION 
McPherson, Kansas 








Plant 
Equipment 
Inspectors 


Graduate engineers with minimum 5 years’ 
experience in design or inspection of 
petroleum processing plants and equip- 
ment. Major part of experience must have 
been in inspection work entailing general 
knowledge of all facilities. Develop in- 
spection methods, supervise and conduct 
inspections and advise operations on 
codes and i t in a 


—— . 
installation located in Saudi 


a a 





major oil 
Arabia 


Write giving full particulars regarding per- 
sonal history and work experience. Please 
include your telephone number. 


Recruiting Supervisor, Box 91 
ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 








plants, heavy industrial installations, 
manufacturing plants, or related opera- 
tions. To establish technical supervision, 
procedures, maintenance operations and 
schedule routine and special work for 
major oll producing and refining opera- 
tion with all supporting facilities; t.e., 
housing, feeding, recreation, etc. 
Salary commensurate with background 
and experience. Write giving full par- 
ticulars regarding personal history and 
work experience. Please include tele- 
phone number. 


Recruiting Supervisor, Box 66 


ARABIAN AMERICAN 
OIL COMPANY 


505 PARK AVENUE 
NEW YORK 22, NEW YORK 








PROCESS ENGINEERS 


CAREER OPPORTUNITIES IN 
SOUTHERN CALIFORNIA 


for men with a minimum of five years’ 
experience in PROCESS DESIGN for 


Petroleum or Chemical plants 





OFFERING MAXIMUM 
OPPORTUNITIES FOR: 


Utilization & 
init‘ative & ability 


recognition of individual 


Broad responsibilities rather than narrow 


specialization 
Experience with a wide range of proc 
esses 


LIBERAL SALARY RANGES, PROFIT 
SHARING, TOP BENEFITS, & IDEAL 
WORKING CONDITIONS 
Submit resume of training & experience 

to: 
The 
FLUOR CORP. 
ENGINEERS-CONSTRUCTORS 
2500 S. Atlantic Blvd 
Los Angeles 22, Calif 
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SMETALLURGIST to head laboratory and 


technical sales for leading manwfarturer of 





Stainless Steel processing equipment Give 


complete resume and salary requirement. Rox 


220-R, Petroleum Refiner, Houston, Texas 





ASSISTANT CHIEF 
ESTIMATOR 


Should have 10-15 years experience 
estimating all phases of engineering 
and construction work for petroleum 
refining and chemical process plants. 
Successful applicant will supervise 
and prepare estimates for proposals 
and contracts for a large engineer- 
contractor organization, reporting 
directly to Chief Estimator. 


Responsibility, leadership qualities, 
and ability to negotiate with clients 
are essential, and an engineering de- 
gree is desirable. This opening is 
known to our employees. 


Cend Complete Resumé with Photo 
to BOX 224-R, PETROLEUM 
REFINER, Houston, Texas. 


GAS ENGINEERS 
(ages 25-38) 


A major integrated U. S. oil company operating in South America has challenging career 
opportunities in an expanding organization for qualified natural gas engineers. Requirements 
include a degree in chemical engineering and 5 to 10 years of experience in gas and product 
recovery, gas process engineering, plant engineering and operation, design of gas plants 
and systems and economic evaluations. Salary and bonus approximately $12,500-$17,000, 
depending on qualifications and experience. Liberal employee benefits and home vacations 
with travel expenses. Send complete personal data and experience resume. Interviews will 


be arranged for qualified candidates. All replies confidential 


Box 1221 
Dept. F-14 
New York 1, New York 

















DESIGN ENGINEERS 


McKEE’s expansion program hos created 
many new openings in our Refinery, Metals 
and Industrial Divisions 


These core permanent positions with excel- 
lent opportunities for advancement in one 
of the world’s largest engineering organiza 
tions 


With a fifty-year history of successful opero- 
tion and continuous growth, McKee designs 
and constructs Petroleum Refineries, Chem 
ical Plants, Blast Furnaces, Stee! Plants, 
Preparation Facilities and Industrial Plants 
all over the world. This wide diversification 
offers a variety of opportunities to qualified 
engineers, with no age limitations, in the 
following fields 


PIPING LAYOUT, STRUCTURAL STEEL, 
CONCRETE, PROCESS HEATERS 
EQUIPMENT SPECIFICATIONS, 
LAYOUT AND PROCESS DESIGN. 
ALSO ELECTRICAL AND 

PIPING DRAFTSMEN. 


McKee offers you top compensation for your 
work plus the security of a life-time pen 
sion ther benefits include insurance, hos 
pitalization, training program and paid 
vacations 


ideal working conditions are provided in 
large, well-lighted, air-conditioned quarters 
furnished with the most modern equipment 
Ample free parking space is available on 
the premises 


Adequate housing in good residential com 
munities is available in Cleveland and sur 
rounding suburbs. Excellent schools and 
colleges offer educational advantages. McKee 
makes generous allowances for transporta 
tion and moving expense 

interviews will be arranged for those who 
qualify. Reply by letter giving education 
and experience. All letters will be answered 
and kept strictly confidential. PLEASE WRITE 
To 


Edward A. Koiner 


ARTHUR G. McKEE & COMPANY 


2300 Chester Avenue 
Cleveland 1, Ohio 


REFINERY CHEMICAL ENGINEERS 
(ages 26-35) 


A major integrated U. S. oil company operating in South America has career employment 
opporunities in a large modern refinery for qualified graduate chemical engineers. Vacancies 
exist in an expanding organization at levels requiring from four to eight years of experience 
in oil refinery operations analysis, process design or development, or refinery economic and 
efficiency analyses. Solary, including bonus, approximately $12,500-$15,000, depending on 
qualifications and experience. Liberal employee benefits and home vacations with travel 
allowances. Send complete resume of education, experience and personal data. Interviews 


will be arranged for qualified candidates. All replies confidential 


Box 1221 
Dept. K-14 
New York 1, New York 














EQUIPMENT INSPECTORS 
(ages 25-32) 


Career employment opportunities with a major integrated U. S. oil com 
pany operating in South America. Vacancies exist in refinery equipment 
inspection positions at levels requiring two to four years of refinery 
equipment inspection experience. Candidates must be graduate engi 
neers, preferably mechanical or metallurgical. Salary, including bonus, 
$11,000-$12,500, depending on qualifications and experience. Liberal 
employee benefits and home vacations with travel expenses. Send com 
plete resume of education, personal data and work experience. Inter 
views will be arranged for qualified candidates. All replies confidential 


Box 1221 
Dept. Q-14 
New York 1, New York 
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NOW OFFERS 


SIX CAREERS 


with Responsibility — Challenge — Recognition 


Division of du 


ompany 


capac 


and in improvin 


careet 


FLUID FLOW 


This 4 tion 
‘ « fluid flow 
' j 


will require 


position 


CONTR. SYSTEMS MAINTENANCE 


leant will have 
4 ation 





PUMPS AND FLUO MECHANICS 


eee Gnas 





AUTOMATIC PROCESS CONTROL 


broad and detailed experience i 





PETROCHEMICAL PROCESS & 
EQUIPMENT 


appli 





Interviews in Los Angeles 
Feb. 26-27-28-29 ( (oye Mon- Tues Wed) 





Mr. J. C Costello, Ir Madison 9.3868 








Interviews in San Francisco 
March 4-5-6-7 (Sun-Mon-Tues-Wed) 


Mr. J. C. Costello, Jr. YUkon 6-2180 








Mr. J. C. Costello, Jr. 


E. I. Pet Raat de ne & Co., Inc. 
Wilmington 98, Delaware 





Better Things for Better Living 
.- through Chemistry 


We 
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use Readers’ Service Cards 


last pag 
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Stauffer Chemical Company has 
promoted James H. Begley to Western di- 
vision sales manager for industrial chemi- 
cals, Begley, who will make San Francisco 
his headquarters, has been Chicago district 
sales manager. He had with the 
Stauffer Sales department about 12 


years 


bee n 


for 
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Mechanical 
Engineers 


EMPLOYMENT OPPORTUNITIES 


IN 
South America 
Attractive staff positions available 
with affiliates of STANDARD OIL 
COMPANY (N. J.). 

Must be thoroughly qualified and 
experienced in design and/or main- 
tenance of refinery or chemical plant 
equipment including piping, pressure 
vessels, heat exchangers 

Attractive salaries, liberal 
ity and savings program offered 

Write, giving age, marital status, 

and details of 
expt rience 


Box 308-D 
RADIO CITY STATION 
New York 19, N. Y. 


annu 


education previous 








Standards Engineer 


Attractive 


opening in Esso 


Engineering for a Standards 


Will 


engineers 


Engineer work with a 


group of preparimeg 
engineering standards and stand 
ard purchase specifications for 
oil refinery equipment 

Candidates should be graduat 


engineers not over 3) ‘ars ol 


Broad background of at 


least five years experience with 


oil refinery equipment desired 
Give full and specific details 
of education, experience, de- 


sired salary, availability date 
and references 

All inquiries will be consid- 
ered promptly and held confi- 


dential 


Esso Research and 
Engineering Company 
(Formerly Standard Oil Development Company) 


Personne! Division 


P. O. Box 51 Linden, N. J. 








Conoflow Corporation has expanded 
its Philadelphia sales office operations 
Harry J. Hartz has been appointed district 
manager. He will be assisted by William E. 
Hagan, who will serve as district sales engi 
neer 

Both Mr. Hartz and M1 
gaged in sales-engineering work in the home 
office The Phila- 


delphia territory covers Eastern Pannsyl- 


Hagan were en 
before this appointment 


vania, Southern New Jersey and Delaware 
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PROCESS 
ENGINEER 


Chemical Engineer with a minimum 
of three years refinery 
in Operations or process design 


Work will include 
ing closely integrated with opera 
tions of new independent refinery 
which distillation 
catalytic cracking, reformine 
polymerization; delayed 
and sulphur manufacturing 


expe rience 


process engineer 


includes crude 


cokin 4 


Please send complete resume includ 


ing salary requirements to 


GREAT NORTHERN 
OlL COMPANY 
P. O. Box 3596 


Saint Paul 1, Minnesota 








ENGINEERS 
DESIGNERS 


SAN FRANCISCO 


assignment 


on 


Re cent 


petroleum refiners 


design experience 
( he Trike al 
steam plant or 


plants power! 


related projects 
CHEMICAL 
MECHANICAL 
ith thoroug! 
heat ¢ 
pumps, piping layout 


Engineers w 
knowledge of xchange 
, specifica 
bid 


and analysis ol 


PIPING 


with 


tion work 


Designers drafting 


layout experience on steam 
process piping 


Ple Am 


plete 


write furnishing com 


chronological experien 


Also 


education 


record and salary histor 


full details regarding 
business and 


salary required 


character references 


BECHTEL 
CORPORATION 


220 Bush St., San Francisco 4, Calif. 





Diamond Alkali Company has made 
Kurt Albrecht a chemist in th 
Detergent section of the Silicate, Detergent, 
Calcium division 
Albrecht comes to the 
tion from Caleon, Inc., a division of Hagan 
Pittsburgh, has 


ind 


research 


Diamond organiza 
Corporation in where he 


been i chemist group leader in ce 
tergent research for the 18 years 
In his new with Diamond, Albrecht 


will be concerned principally with develop 


past 
post 


ment of new detergent formulations, dire 
technical work on metal 
cleaning applications of Diamond chemicals, 


tion ol service 


and improvement of analytical techniques 


The International Nickel Com- 
pany, Inc., now has George T. Paul as 
a member of the Development and Research 
division's Corrosion Engineering section in 
New York. One of Dr. Paul's first under 
takings will be the preparation of a book on 
steels 

A former member of the faculty of Prince 
ton [ staff of the 
Chemical Engineering Department for 10 


the corrosion resistance ol stainless 


niversity, he was on the 


years as an instructor and an assistant pro 
fessor. While at Princeton he was also asso 
ciated with the Pextile Research Institute 


is a research ¢ neinecr 


Koppers Company, Inc., has 
chased 80 percent of the 
Durethene Corporation, 
ethylene film and tubing 

Under terms of the 
has purchased the controlling interest in the 
i straight cash deal. Durethene will 
dasa partially owned subsidiar 
General supers 
the ¢ 


pur 
common stock of 
makers of poly 


agreement, Koppe rs 


firm in 
we operate 
ol Koppers 
pany will be 
ol Kopper 
Durethene ¢ orp 

one it Chicago and the 
cles \ laree plant to house 
operations ol Durethe 
Chicago. It 
in April, 1956 


sion of the com 


under hemuical divisior 
plants, 


Lo An 


Chicago 


cupics two 
other at 

the 

is now under 


struction at will be complete 
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organ 


progressive manufacturer of 


wants chemical 
lled im the 
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ence with mult 


chemicals 
and 
facilities 


years exper 


ae nec b design 


competent systems 


ipplication of instrumentation t 
su h , 


ical 


operation of 


stems, interpretation of phys 


chemical data, 


ind optimur 
for maxi 
best quality 
ene y } x 
petroleum or petro 
Should 


economic as 


equipment 
mun production of 
product with greatest effi 
perience in the 
chemicals field icceptable 
the 
tillation 
the hest 


be able to analyze 
and 
Must 
results and ob 
Also 
theoretical 


Abilit 


will 


pects of d problems 


recommend solutions 
labor itory 
plant data 
ick problems from the 
ilytical point of 
thought ne 

ber ot the 
Replies held 
send complete res includ 

ted and details 
Kperien Qur e1 
ployer know of this d Kh 
PETROLELM REFI 


tor lé i 
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view 
wor 
group 6 neé 
confidential 
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education and ¢ 
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hat’s New In Equipment .. . 





Tachometer A 
which not only 
ates self-contained power relays that signal 


new tachometer 


indicates speed but actu 
overspeeds and underspeeds, has been an 
nounced by Metron Instrument Company 


The unit is ideal for use in sounding 
alarms, turning on light signals, stopping 
closing 


many 


or starting equipment, opening or 


valves, controlling speeds or for 


other similar 
Ihe high 


independently 


applications 
limit pointeres are 
idjustable Phese 
double throw 
speed pointer 
arm. A manual 
reset the 


and low 
pointeres 
uct as a sing-pol switch 
with the 


the switch 


rewular acting as 


center reset 
tacho 


signalled a 


push button is used to 
after the 


low speed 


meter relays have 
high or 

The unit is available in any one of 48 
different scales, marked in any rate 
as RPM, FPM, or 


additional information on this new tachom 
eter just circle El on the card. 


Suc h 


sheets per hour For 


Magneto Ignition Unit The Ben 
dix Aviation 


1new 


Corporation has announced 
high 
enwines The matched 


Bendix LC 
Hi-\ 


ignition system for heavy-duty 
compression gas 
system combines a 


new type 


magneto with the company 8 trans- 
former coil 
intended to 


This combination, is mect 


the exacting requirements of large sta 
engines of 6 to 16 cy 
from 1,000 to more than 
+,000 horsepower It is said that the ad 
breaker of the LA 


required only once a 


tionary industrial 


linde rs ranwing 
justment of the master 
magneto is normally 
year, during mayor cnweine overhaul 
pe riods 

In addition, 
output 


not require 


this magneto has a high 
at normal cranking speeds and does 
an impulse coupling for start 
ing. Magneto shafts are mounted on sealed 


ball 


terials are 


bearings and cam and follower ma 
matched for 
For details on this system, just circle E2 


on the card. 


mintmum wear 


SR 


New Line of Centrifugal Pumps 
Permits Leak-Free Operations 


General Purpose Centrifugal 
Pump 
general purpose 
Electri-Cand 
Allis-Chalmers 


Designed 


Iwo new lines of leakless 


pumps—the 
been announced by 


centrifugal 
have 


haz- 
per- 


for handling 
where no 


precious or 


ardous liquids leakage 1s 
mitted, the pumps are 


horsepower line 


available in a 

(-10) to in- 
clude motors through 2 hp, and an integral 
L1A and C-11B) cov- 
2 hp. They are capable 
heads to 250 feet and 
temperatures to 250 F had 


fractional 


horsepower line (C 
ering motors above 
of accommodating 
and can be 
with capacities to 500 gpm 
The Electri-Cand pump 
canned motor principle in which the 


utilizes the 
rotor 
rotates in 
the fluid being pumped and is connected 
directly to the 


of the driving induction motor 


pump impeller Vhis con 


mechani 
clements of pump 
thin wall 
absolutely 


struction requires no pat king or 
cal seals. All 


and 


rotating 
contained in a 
cylinder or can 


motor are 
making an 
leakproof unit 

Lhe Lypx ( 


pumps 


LILA 
long-lived 
throughout 


integral 
fluid 


These are 


horse power 
radial 


supplied 


have piston 
bearings 
with liquid through an internal connection 
with the pump casing discharge nozzle 

The liquid is forced through the bearing 
piping to the bearings, 
pads. The 
keeps the shaft 
Leakage from the 
returned to the 
metal 


pressurizing the 


bearing pressure whi h is self 


adjusting, centered in the 
be aring bearing 18 col 
lected and 
Metal to 
virtually eliminates maintenance 

Adding to the long life of the fluid 


piston bearing is the fact that special de 


pump suction 


contact only at startup 


sign can be applied to overcome any heat 
added to the stator by hot liquid 

Construction of the Type C-11B pump 
is similar to that of the C-11A except that 
the external is eliminated and less 
radial bearings are 
circulation of the 
liquid to wet the bearings and to flush out 
any solids that might get into them 
Elimination of the bearing piping makes 
it possible to replace stators without open- 
ing the bearings 
a shorter life than fluid piston bear- 
ings and cannot poss solids without dam- 
age. For detailed information, circle E3 on 
the card. 


piping 


costly carbon sleeve 


use d I he re is some 


system, Carbon sleeve 


have 


High-Temperature Brazing Flux 

The Air Reduction Sales Company has 
announced a new high temperature braz 
his material is for use in the 
brazing of chrome and nickel alloys. The 
steel 
the industry are 


ing flux 


stainless assemblies used throughout 
good applications for this 
flux. It is free flowing and active in 
a temperature 1400 F to 2000 F 
For information on_ this just 


circle E4 on the card. 


new 
range of 


material, 


Fluorocarbon Lining The M. W 
Kellogg Company offers a 


bon 


new fluorocar 
high tempera 
ture and extreme chemical resistance. The 
material consist of a thin—-10-12 mil 
continuous layer of KEL-F Plastic 
cloth 

It can be 


contoured 


plastic laminate with 


on glass 


bonded to almost any 
Vessels ranging from 
plating tanks to complex re 
involving pipe connections 
and dished heads, have been lined through 
out with the material It is that the 
KEL-F Plastic laminate installed on car 
bon steel is than with 
alloy 
lower 
lighter 


applic ations 


adhe sive 
surlace 
rectangular 
actors langed 
said 
more competitive 
metals 
material 
laminate 


many 
Stull 


for i 


costs are expected 
designed for 
special anti- 
sticking qualities of this fluorocarbon plas 


Ware 


requiring the 


PETROLEUM 




















This nickel-clad steel agitator kettle handles chlorin- 
ated hydrocarbons under severe operating conditions 


downs mean a big operating loss, clad steel equipment’s 
smoother, more uniform surfaces mean easier cleaning 
and drainage to help reduce over-all corrosion rates. Pre- 
ventive maintenance is simplified, for clad tanks and 
vessels are easier to inspect than lined equipment. The 
layer of high-alloy cladding gives all the protection and 
corrosion resistance of solid alloy material, does not pet 
mit seepage or crevice Corrosion, 

Sixteen types of Lukens’ clad steel—stainless, nickel, 
Inconel, Monel, copper give you these advantages at 
savings up to 50", in material costs over solid high alloys 
The API-ASME Code permits full gage consideration for 
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1. ECONOMY —High-alloy layer 


assures corrosion and abrasion resistance, long equipment life 


2. DESIGN FREEDOM— Integral bond allows design and fabrication of shapes to 


meet process and space needs 


3. STRUCTURAL STABILITY — Carbon or alloy steel backing gives required strength 


and rigidity at lower cost 


4. LESS MAINTENANCE — Smooth, hard surfaces, rounded corners and sloping bot 


toms mean easy cleaning and draining. 


CLAD STEEL EQUIPMENT 


PRODUCER OF THE WIDEST RANGE 


usually 10% or 20% of total plate thickness 


is EASIER ro 


CLEAN AND MAINTAIN 


In those parts of your process where unscheduled shut 


design purposes because cladding and backing are bonded 
over their entire surface 

Clad steel equipment assures long life with minimum 
maintenance, economy of field erection, resistance to ther 
mal shock and easy modification as processes change 
Take advantage of these benefits, check with qualified 
equipment builders. Working with your engineers and 
consultants, they can help you get more for your equip 
ment dollar. We offer the widest selection of clad steel 
available anywhere and we can help in the selection of 
the Ly px of clad steel that best suits your needs. If you 
would like more information, consult one of your equip 
ment builders or write Manager, Marketing Service, 752 
Lukens Building, Lukens Steel Co., Coatesville, Penna 


CLAD STEELS 


STAINLESS-CLAD - NICKEL-CLAD~- INCONEL-CLAD~ MONEL-CLAD 


OF TYPES AND SIZES OF CLAD STEEL PLATES AND HEADS AVAILABLE 


For more data on advertised products, use Readers’ Service Cards, last page 





Alloy Y-Type Strainers Arn 
New Equipment. Ci | strong Machine Works announces develop 
ment of six sizes of carbon moly steel 
strainers. The new Y-type pipe strainers 
tie It is stated that de clopment of this for oil, was, air, water and steam lines are 
material wive designer i new approach b4 suitable for pressures to 900 pounds and 
to lining oblems and the breadth of ap temperatures to 9OO F. Maximum pressure 
plications 1 ery high ‘ + it 100 T s 1800 psig 
The laminate is now available in sheets x The strainers are available in 2 inch 
measuring 56 inches by 46 inche Lonwet , ; through 2 inch sizes, either screwed or 
sheets, 36 inche n width, can be made ¥ 44 t socket weld. Sizes 14%-inch, 12-inch and 
on pecial orde! Sheets using Kellogg's me /-inch have bolted retainer plates Smaller 
Kel-F material are produced by the Gar : Jd sizes have straight thread screwed bushing 
lock Packing Compan ind the U. § - Circle E8 on the card. 
Gasket Compans For detailed informa “ F eee ee 
tion, circle E.5 on the card. : 4 Tube-Expander The Thomas (¢ 


{ Wilson Co any has introduced its ne 
Safetywell Thermocouple Assem- f= ee eee a ne cee 


tube expander drive, Torque-Air-Matic« 
bly The Conax Corporation has an rhis unit is exclusively air driven and has 
nounced it new positive pressure seal, torque out put calibration in terms of 
Lhermocouple Well Assembl It is in foot-pounds. The torque indicated is fron 
tended to pro ide full protection in Case ‘ : the out 


put spindle which gives a_ true 
of well rupture and 


permit small diameter indication of tube rolling condition 
thermocouples to be used with an even Air consumption for the roller is 12 cfm 


sreater safety than has previously been when producing 14 pounds torque with 90 


iwhieved by other methods pounds per square inch psi. The unit is 
Fast response with the resulting ac 
curag I in ured hy bottoming a butt Safety Muffler rhe Burgess Man- 
welded thermocouple nm the formed tip of ning ¢ ompany now offers a new water 
a small diameter well Phi last response separator nubber which controls the ex- 
feature combined with safety is made pos haust temperature to safe limits or semi- 
‘ible in this unit. By completely sealing in hazardous areas. It also provides the added 
the thermocouple elements, the safety well features of exhaust silencing and spark 
minimizes oxidation and insures the initial arresting in the same unit 
accuracy of lieht eave thermocouples tor Chis unit, the WSS-4 Snubber, can be 
the life of the well installed on internal combustion engines 
Range of operation of the standard, for pumping units, vehicles and the like 
small diameter, fast response unit is from Test runs showed the water temperature 
vacuum to SOOO psi and temperature range in the reservoir to be between 160 F and 
is from {00 F. to +1850 F. The well is 180 F and the temperature of the exhaust 
made of type 404 stainlk teel tube with in the tail pipe to be between 200 F and 
tip spun closed and sealed with homoge 44 | For information on. this equip 
neous weld, Circle E6 on the card ment, circle E7 on the card. 





UNIT 
Petrochemical Handbook CONCRETE 


SAND AND CEMENT 
Placed by Air’ 


° 
Reprint We have the equipment, personnel 
and experience to complete any 
and all GUNITE work regardless 
Now available in reprint form, the Petrochemical of size or location. 


Handbook Section of PETROLEUM REFINER’S Decem- inane for spengpentoane ane Cavbtine 
ber, 1955, issue contains graphic data on: GUNITE CONCRETE & CONST. CO. 


1301 WOODSWETHER RD., KANSAS CITY 5, MO 

2016 WEST WALNUT, CHICAGO 17, ILLINOIS 
3206 HOUSTON, HOUSTON 9, TEXAS 

80 manufacturing processes 3545 LINDELL BLVD., ST. LOUIS 3, MO 


-Milwaukee and TwinCities» Denver New Orleans 


| STEEL PIPE 
Here’s your chance to add to your library the latest 


job help information on petrochemicals. Available for a nd T U BI N G 


only $1.00 per copy, you may obtain this reprint by @ CARBON MOLY 
: @ CHROME MOLY 
addressing: @ STAINLESS 
@ HASTELLOY 
@ CARBON 


ALL SPECIFICATIONS — ANY SIZE 
PETROLEUM REFINER seinem Nation 


Send us your surplus lists 
AO ee ee vo See MIDCONTINENT TUBE SERVICE, Ine. 


2308 Oakton St., Evanston, Ill., Davis 8-4030 








10 separation processes 





... of the most interesting Petrochemicals 








REPRINT DEPARTMENT 
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with the ELLIOTT 
YR TURBINE 


The simplicity and adaptability of the Elliote YR 


Turbine give it advantages that put it well ahead for 


pump, fan, compressor and other machine applications. 


These features all add up to the kind of long-term 


dependability that makes Elliott the preferred choice 


among plant engineers everywhere. Bulletin H-22A 


gives complete details. Write to nearest district office 


or to Elliott Company, Jeannette, Pa. for your copy. 


True Centerline Support 
Assures alignment cold or hot and simplifies 
installation. Note how the sturdy exhaust 
end pedestal is separated from the hot tur 
bine casing 


Accessible Shaft Seals 
You don't have to raise the upper half of any 
YR turbine casing to get at the shaft seal for 
inspection or ring replacement. Just remove 
a few bolts and the steam-tight packing gland 
cover comes off 


, 


~ gl > 
pia” & 


TURBINE GENERATORS TURBINES moToRS 


1956—Pertrol 


leebruar, 


GENERATORS 


Simple, Reliable Governing System 
Weather-proofed standard governor, with fly 
ball type speed-sensitive element, mounted 
directly on the turbine shaft, is the simplest 
most rugged, and reliable type of governing 


Self-Locating Rotor 
Permanently fixed locating bearing makes it 
possible to drop the turbine rotor into perfect 
without requiring adjustments 


} 


position 


im a | 
>; > @@' te % » 


DEAERATING HEATERS 


EECTORS CONDENSERS 


For more data on advertised products 


COMPRESSORS 


use Readers’ Service 


ie. 


Liner Type Bearings 
Bearing cap is easily removable so that the in 
expensive liner type bearing can be readily in 
spected or replaced. Labyrinth seals effective 
ly protect the bearings against the elements 


Interchangeable Components 
Renewal parts inventories are reduced by the 
interchangeability of wearing parts between 
turbine frame sizes. Possible modifications 

special require 
nterchangeability 


make turbines suitable for 


ments while retaining parts 


ELLIOTT Company fi 
| 


TURBOCHARGERS TUBE CLEANERS STmAINERS 


Cards, last pog 4, 





New Equipment. . .« 


self contained and requires no control 


cables or other connections The 
roller has a 


nished with an auxiliary 


cabinet 
pistol “rip design but is fur 
handle that may 
position desired by the 
operator, An oil reservoir has built 
into the handle 

I he control 
the motor 


be swiveled to any 
been 
section 6 indepe ndent of 


and lubrication is permanent 
Phe chuck snaps on The total weight with 
the auxihary handle is j 
pounds and the 
detailed 


Mati 


approximately 7! 
length is 10 inches. For 
information on the ‘Torque-Air 


Tube Roller, circle EY on the card, 


Transmitting Potentiometer A 
transmitting potentiometer based on an en 
tirely new operating 
introducted = by the 


Manning, 


prin ipl has been 
Industrial 


Mexwell & 


Controls 
division of Moore, 
In 

The unit 
Mi rosen 


Arne rican 
Control Sys 


comple ments the 
Electronic Proce 


tem. It 
of low 


permits mersurement and 
while 


control 
voltages drawing negligible 
current from the source 


It ns available “a5 a thermocouple pyro 


meter Or to measure direct-current output 
of electrical transducers. No slidewire, 


batteries, standard cell, 


‘chopper or con 


used. The 
only two vacuum tubes The 
automatically balanced against 
the output signal by use of a “Microsen 


verters are circuitry is simple 
using 


voltage 1s 


input 


balance 
Ihe Transmitter is available in ranges 
0 millivolts (200 F. and up 
with zero suppression up to five 
pan. Sensitivity of the 


from 6 to 
times the 
unit 18 high, better 
than 3 microvolts, which permits extremely 
accurate control of 
used with the 
Control 


when 
Elec- 
detailed in 
formation on this new transmitting Poten 
tiometer, just circle E10 on the card. 


temperatures 
‘American-Microsen 


tron System. For 


Torque Control Impact Wrench 


A new air operated nut running tool which 
impacts the nut to a desired preset torque 
for precision tightness, then automatically 
shuts itself off, has been developed by In 
gersoll Rand 

The action of the 
likened to that of a 
bounces evenly on soft 


mechanicism is 
stick, which 
ground, but 
when it 


pogo 
sud- 
strikes a 
While the nut is being run 
torque, the 


denly rebounds higher 
hard surface 
to required 


new Impactool 


operates at normal 


When 


nut-running 


power and speed 
reached and 
equal to. the 
bar, the im 
pact mechanism rebound and trips a rub 


ber-faced shutoff 


Porque setting 18 


required torque 1s 
resistance is 

stress preset in the torsion 
valve 

It can be 
easily and quickly set by using a jig which 


simple 
a torsion bar and the calibraton col 
lar to the 
setting 


turns 


desired reading. The torque 
remains constant for any 
until the adjustment is 
Releasing the trigger resets the 
tool automatically to the 
the next nut, The 


sistently 


nut-run 
ning operation 
changed 
Same torque for 
torque control is con 
accurate and numerous tests have 


demonstrated its consistency. The opera 


RUBBER - LINED SYSTEM 
SIMPLIFIES YOUR PIPING PROBLEMS... 


Phe GACO split flange is the ultimate in engineering simplic 


ity. Pipe is prepared for 


counterboring rubber lining 


pruyye 


joining by 
Rubber 


Split flanges are wrapped around grooved 


ends and 


fitted 


grooving 


gasket is into 


ection and bolted together to complete the assembly 


of the GACO joint. The GACO System is adaptable to 


any type ol rubber-lined pipe installation 


Save time and reduce costs on piping installations and repairs, W rite 


for a copy tf GACO Rubber 


GATES ENGINEERING COMPANY 


Line d Pipe 


System catalog today 


WILMINGTON 99, DELAWARE 


For more data on advertised products, use Readers’ Service Cards, last page 


VPeTROLEUM 


tion is reversible with full power in either 
direction. Maintenance is minimized since 
there is no clutch, hydraulic or other spe 
cial features 

520 feet 
pounds, and can be easily adjusted through 
a range of 14 


The torque 1s lactory preset at 
calibrations up to a maxi 
mum of 550 feet pounds. This is adequate 
inch 
impact 


high 
tool 
ratings up to 
model 
pounds, and is 24 
small unit, model 5040T, 
pounds and is 10! inches 
For details, circle Ell on the card. 


inch and 8 
bolts. A smaller size 
is also available 
90 feet 
5340T, 
inches long. The 
weighs 6% 


for running % 
strength 
with torque 
pounds. The 
weighs 31! 


large unit, 


long 


Heavy Duty Vise The Athol Ma 
chine & Foundry Company has introduced 
a new heavy 


duty vise weighing 150 


pounds and is of semi-steel construction 
Gripping surface is 5 inch by 4 
the face of 
of 6 inches 

Machined into the _ heat-treated 


steel jaw facing, is a full 5 inch long pipe 


inch on 


each jaw with a total depth 


tool 


1. ELIMINATES DESIGN ENGINEERING 
Rubber-lined pipe can be cut to 
size and installed at the job site 


from a sketch of the installation 


2. 360 ROTATION 


Flexibility of the free turning 
GACO split flange principle as 
that will 
line up on the job. The GACO 


flange hole pattern rotates around 


sures every installation 


the pipe, conforming to all stand- 


ard, rubber-lined fittings 


3. FOUR WAY SEALING 


GACO rubber gasket has a four 
way sealing feature, giving leak 
proof service up to 1600 pounds 


‘ wer 
pressure and 28 


vacuum. 

4. UNINTERRUPTED FLOW 

The GACO joint presents unintet 
rupted flow to the liquid stream 
through the entire GACO pipe 


system 


ReEFID 





When youte fighting the weather as well as heat Joss’, 


Workmen applying 
Thermobestos insulation | 
to an expansion loop 

in a process line. 


Specify 








J-M THERMOBESTOS' the heat insulation 
designed for outdoor process industries 


Here’s proof that rugged physical 
strength and high insulating efficiency 
can be combined in one material. J-M 
Thermobestos is strong and rigid, yet 
light enough for easy handling and fast 
application. It is not damaged by pro- 
longed wetting. Its hard composition 
resists crushing and will withstand un- 
usual service abuse. The low conductiv- 
ity compares favorably with other 
accepted industrial insulations. 


SV Johns-Manville 


February, 1956—PETROLEUM 


REFINE! 


This unique combination of properties 
means excellent temperature control 
and minimum maintenance cost for 
oil refineries, chemical processing 
plants and other plants with outdoor 
vessels and hot piping. 

Made from calcium hydrosilicate, 
Thermobestos is molded to size for 
proper fit. Its high strength makes it 
particularly adaptable for time-saving 


shop prefabrication of fittings and 


bends. Furnished in large sections 
Thermobestos is easy to apply. It re 
duces the number of joints. In pipe in 
sulation form, it Comes ina complete 
selection of sizes up to 24” x 4” half- 
sections. Also available in 6" x 46" and 
12” x 36” blocks in a full range of 
thicknesses. For further information 
write to Johns-Manville, Box 60, 
New York 16, N.Y 
Credit, Ontario 


In Canada, Port 


OU INSULATION 


MATERIALS - ENGINEERING - APPLICATION 


For more data on advertised products, use Readers’ Service Cards, last page 





Panalog Information Systems 
guide management in raising 
plant output and profit 


Panalog 605 Information System supplies management control 
information. Now, operating personnel and management can receive 
organized digital information on any process, instantly and continu 
ously. Information can be presented in a variety of forms for im 
mediate control action as well as for engineering and accounting 
analysis. A typical presentation method employs an electric type 
writer and patented log chart. Readout can also be made on punched 
or magnetic tape, punched cards, or can be fed directly to computers. 


Periodically logs and continuously scans. A precision servo measur- 
ing system quantizes process variables during automatic, periodic 
logging. A high-speed electronic measuring system detects off-normal 
conditions during continuous scanning of all variables. Normal and 
return-to-normal values are printed in black—off-normals in red. A 
complete log of all variables as well as a summary of off-normals can 
be made at any time. 


Completely flexible and expandable. Panalog components are stan 
dardized, packaged modules. The system can be easily expanded or 
modified in the field. The Panalog 605 is sufficiently flexible to supply 
digital information for any management requirement. 


Write for literature. Literature presenting a comprehensive treatment 
of the Panalog 605 is available. If you wish, a Panellit representative 
in your area will be happy to discuss the possibilities that a Panalog 
Information System offers your company. 


Full scale, adjustable, high and low off-normal Logged values are grouped by processing unit 
limits are provided for each input variable on chart. Audio-visual alarms accompany dé 

Basic system capacity, 200 points with one elec tection of off-normals. When scanning, off 
tric typewriter can be expanded. Accuracy normal values are identified and printed in 
*.25%, of full scale range. Logging speed, separate chart area. Totalized all averaged 
approximately one line per minute. Scanning values as well as plant efficiencies can be auto 
speed, five points per second, between logs. matically computed and recorded by the systen 





Engineered Information Systems For Industry 


df 
~ PANELLIT, INC. 


Graphic Panels Panalarm Instrument 7415 WN. Hamlin Ave., Skokie, til. 
Control Centers Annunciators Services Division Panellit of Canada Ltd., Torente 14 


For mo.e data on advertised products, use Readers’ Service Cards, last page 





New Equipment... 


tinh 
e ot h s fe hydraulic 
simplifies maint 
a inch to 6 inchs in diameter and give a lowntime. For full detail 


lusivel 
‘rip, which will take a pipe or rod from fluid. This enance cost and 
; s on the model 60 
full 5 inch long grip on both sides. This ydra-Lift, just circle E13 on the card 
unit is intended for rough surface either 
out doors or indoors. If you'd like infor 
mation, circle E12 on the card. 


Hydraulic Crane Boom A new 64 
hundred «pound capacity hydraulic crane 
unit has been introduced by the Pittmas 
Manufacturing Company. The unit is the 
model 60 Pittman Hydra-Lift. The Hydra 
Lift installs on any truck 2 tons or larger 
Loads can be positioned by extending the 


hoom hydraulically or by lowering th Inspection Unit Instrument 


boom on the full load Inc has introduc: ew ultraso 


This is important operating feature measuring vi s for 


non-de 
n making lifts into obstructed areas) The tructive 


out riggers for the unit are hydraulically nomical 
operated . the operator need do to set In pectrogage 


ind 


the out riew is to push two levers which dication of mater 
ire accessa at the nor al oper itor posi access to onl 


tion The 1 ! ivailable i i packawed 


Any flaw d discontinuity or dack 
of bonding 1 ( ed by a shift or dis 
ippearance the thickn reading. The 
unit cons ol ul os llator cathode ra 
oscilloscope and a transducer which tran 
mits ultrasoni brations to the tested 
material 

When the frequency oscillator ts same 
is the response frequency of material, a 
vertical marker appears on the tace ol 
the tube indicating exact thickness of ma 
terial by pointin to a calibrated screen 
For more information, circle E14 on the 
card 


Covered Woven Wire Slings \ 
new line of Gripper ven Slings 1s 
now wa lable or Neopre rie 


Prolong the Life of Vessel Liners 
by Armoring them with... 


Hexteel is an armor and retainer for cast 
ahle refractory monolithiclinings used for 

KLEMP cat crackers, reactors, regenerators frac 
fionator 


heaters, strippers, risers, stacks 
cyclones ducts breeching furnaces and 
tanks 


Floorsteel is an armor and retainer for 
monolithic liners applicable to small diam 
eters for pipe limings heads plenum 


chambers, sumps, stacks and jurnaces 


Hexteel and Floorstee!l carbon or stainless steel armors and retainers prolong the life of vessel 
liners by resisting abrasion and corrosion. Our engineering department is prepared to design 
your totol lining requirements Whatever the destination, we will deliver your Hexteel or 


Floorstee! world-wide in record time! 


Write 


for your FREE 


copy of “Serving 
the Oil Industry 
for Over 
40 Years’ 


: ATING CORP 
6601 South Melvina Avenue 
Chicago 38, Illinois 


iy _— 4 2" 4 


Emergency delivery of Kiemp Hexteel 
via air transport 


For more data on advertised products, use Readers’ Service Cards 


KLEMP METAL GRATING CORPORATION PR 
6601 Seovth Melvinag Avenue, Chicage 38, II 
Gentiemer 

Kindly send 

chemi 

Nome 

fice 

Address 

City 

Phone 


last page 





New Equipment... 


covering is available from The Cambridg« 
Wire Cloth Company. The new protec- 
tive covering makes the sling particularily 
suitable for handling 
highly finished or 
to be handled 

The protective 
tremely long life 
can be 


operations where 


machined surfaces are 
covering has an ex 
under normal use and 
applied to slings of any length or 
width. It has no effect on the flexibility 
of the sling and thus the slings can be 
used cither in choke hitch 


This type sling is particularily desirable 
for use in the 


basket or 


machine handling 
avoid damage 
For detailed information, just circle E15 


on the card. 


shops 


equipment components to 


Seals for Large Diameters 
Magnetic 


Seal Corporation offers a shaft 


~ 
. 
. 
. 
. 
. 
7 
. 
7 
+ 
. 
. 
- 
a 
. 


eeeeeev ee ee ee eee 


seal (Model No, 30) employing magnetic 
inserts and adaptable to both high and low 
pressures, By providing improved balanced 
pressure, the magnetic shaft seal climinates 
warpage on the face sealing surfaces. Thus 
there are never any hot 


spots or subse- 


quent possibilities of leakage. These seals 
are extremely compact and require far less 
axial 


space than any 


Circle E16 on the card. 


spring-loaded seals 


Gas Analyzer 
Inc 5., h is 


Be kman 


innounced the 


Instru 


ments new 


Beckman 


This is a 


Model 150 RF 


rugged 


Gas Analyzer 
that 


principle 


mass spectrometer 
operates on a 
instead of the conventional 


mass spectrometer 


radio frequency 
magnet-type 


The instrument has been developed for 
monitoring and 
gases from other sources. The unit deter- 
mines identity by measurement of mole 


Circle E17 on the card. 


refinery process streams 


cular weight 


Hydro-Electric Work Tower 
A new hydro-electric elevating work tower 
Safway 
Powered by a % hp. 
ML-4-AC 


into any 110 


for one-man use is announced by 
Steel Products, In 
single-phase electric 
Moto-Lift can be plugged 
volt A-C outlet. The operates an 
efficient hydraulic pump to raise the work 
platform from 7 feet to 17 feet above the 
floor in 25 seconds. The 


motor, the 


motor 


working capacity 


is 400 pounds. Circle E18 on the card. 


GHH Expansion Turbines 


View of 
Expansion Turbine 
during installation 


AXIAL FLOW BLOWERS 
GAS CIRCULATORS 
COMPRESSORS 
EXPANDERS 

PRESSURE VESSELS 
HEAT EXCHANGERS 
COLUMNS 
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STERKRADE AKTIENGESELLSCHAFT 


REPRESENTATIVES: 


For more dato on advertised products, use Readers’ Service Cards, last page 


STERKRADE WORKS 


THE FORAM CORPORATION 
15 Moore Street, New York 4, N. Y 


GERMANY 


® Telephone WHitehall 3-8241 


PETROI 





without scraping or sandblasting 


UT FAST—that’s how old coats of paint 
roll off when you strip tanks the quick, 
money-saving Oakite way. 


Powerful Oakite strippers, applied by hot- 


flow-on, steam-gun, or cold-flow-on method, 
actually float off paint, dirt, and grease—right 
down to the base metal. You save time .. . no 
hand scraping, chipping or blasting. You save 
money . . . long-life solution may be reclaimed 


and reused. And you're safe . . . no fire hazard. 


Ask your local Oakite Technical Service Rep- 
resentative for on-the-spot demonstration. Or 
write Oakite Products, Inc., 50B Rector St., 
New York 6, N. Y., for details. 


PREE Booklet F7629—full of infor- 
mation on maintenance cleaning in all 
divisions of the Petroleum Industry— 
describes proved, money-saving 
Oakite procedures for such jobs as 

cleaning stabilizing towers 

cleaning tank car interiors 

descaling heat exchangers in place 

reconditioning barrels 

salvaging rigs, valves, fittings 


Copy sent on request. Write today! 


Technical Service Representatives in Principal Cities of U.S. & Canade 


OAKITE 


18008 meee 86 ub Pet OFF 


PETROLEUM SERVICE DIVISION 


lebruary 1956 Pet 


ina series of ALUMICOAT APPLICATIONS 








Molten Aluminum 


ee 


PROCESS 


PROTECTS 
REFINERY 
EQUIPMENT 


More and more refineries are dis 
covering the advantages of the new 
ALUMICOAT Process! ALUMICOAT 
offers a firm resistance against cor 
sulphur 


rosive media especially 


compounds and extreme temper 


atures 


In the ALUMICOAT Process, 


parts are dipped in molten alum 


refinery 


inum to produce a metallurgical 
iron-aiuminum bond at the interlace 
and a 


surface overlay of pure alum 


inum. At 


the melting point of « 


temperatures exceeding 


aiuminum 


This diffused « 





your corrosion and oxidation 


lems. Send for full details today 


ARTHUR TICKLE ENGINEERING WORKS, INC. 


26 Delevan Street MAin 54-4200 Brooklyn, N. Y 


A Ree 4) 
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i line. It has a rotating nozzle that permits ts are low 
New Equipment. i changing clectrode angle to suit the job, 1 pump is governed by Air Redu 
but alway maintains air jet in perfect ing and Control valves so that once t 
mment has been set to a given test pressure, no 
proof handling of corrosive, toxic, explo Air and current are brought to the further adjustment is necessary 
ive, radio-active and other hard-to torch through a concentric cable, per On 
handle liquids mitting great flexibility and ease of hand 
The pumping chambers can be piped ling. Depth of cut and amount of metal 


a closed circuit, the pump will 
maintain the pressure for any period of 
time without air consumption giving the 
n seri or parallel for compact high removed can be closely controlled by the operator treedom to work The unit is 
head or high volume pumping operator. For additional information, circle 
The pump will produce heads to 230 £20 on the card. 

feet. It is available in cast iron, cast steel, 

\O00-serve ainless stecl, Monel and Car economical and compact device and can 
penter-20, Standard temperature and pres he 


primarily intended for use where small 
fluid volumes are required such as for test 
ing of valves, and small fittings. It’s an 


used as a source of hydraulic power 
sure limits are 450 F and 300 psi, re for small hydraulic mechanisms. Circle 
spectively. For information, circle E19 on E21 on the card. 


the card. 


Cutting Torch A new Arcair cutting 
and gouging torch, Model G 5. has been 
announced by ArCair company. This torch 
has an impact-resistant moulded jaw in 
sulator and a new silicone glass laminate 
sleeve to protect the upper end of the 
handle from the heat 

The unit will handle up to % inch 
diameter electrodes, and deliver almost 
twice as much air as the previous models 
This cutting torch operates from a D¢ 


welding machine ind a compre sed ir 


On ma 


New Tower Packing Spraypak i 
Test Pump A new small air driven a material which increases efficiency of 
hydrostatic test pump has been announced absorption, distillation, scrubbing and strip 
by Davies Brothers. The unit was devel ping. Experience in actual installations in 
oped to do the work normally done with dicates increases in throughput up to three 
a manually operated hand pump. It is and one-half times that of exicting bubbk 
made in six models with an overall hy tray or ring packed towers, Spraypak 
draulic pressure range of 100 pounds to manufactured by S. Blickman, Inc., for 
: 10,000 pounds Phere ire no metal-to Fractionatineg lowers, Inc For more 
i?) metal moving parts, and maintenance data, circle E22 on the card. 


VIKING 


PRESSURE VESSELS | ROTARY 
“a PUMPS 


PETRO-CHEMICAL PLANTS | => Ue 


@ Cut-Away View 








Showing Viking’s Gear- 
You can use the wide experience of St. Within-A-Gear Principle 
Mary Iron Works when you build pressure 


vessels. Our thoroughly experienced staff of The unique and unusually simple construction of 


designers, engineers and fabricators will Viking Pumps . . . with only two moving parts . . . 
assures you of long, easy-maintenance operation with 


furnish the equipment you need. Consult us di athine baths. 


before you start new construction. Let Southern Engine & Pump Company show you 
how Viking Pumps can solve your pumping problems. 
We invite your inquiries. 


ST.MARY IRON WORKS | ce 


ATT 
SOUTHERN 


Steel Fabricators for Half a Century Te INE & PU * p tbhes PANY 
FRANKLIN, LOUISIANA aes 


MANUFACTURERS . MACHINERY FACTORS . CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 








Corpus Christi and Beaumont, Texas 
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reach! 


A NEW PEAK IN 
BENDING EFFICIENCY 


Pedrick Production Bender 
standards of eflinency and eco 

ll pipe, tube and structural ben 
Even the most difficult bends « 

be made on a productior 


bing basi 
Let u KI 
supply 


Write Peonick Toor & Macnine Ce 
1640 N. Lawrence St.. Philadelphia 
10, Pa. Dept. 13. 
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FREE “PEDRICK 
WRITE TODA 
SEE PEDRICK BENDERS AT 


( PepRicx ) production benders 
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Reprints Tlew Availabl, 
1955 PETROCHEMICAL HANDBOOK 


Petroleum REFINER’s comprehensive up-to-date 
December Petrochemical Handbook Section, com- 
plete with over 70 important commercially-used 
manufacturing and separation process descriptions 
and over 70 large easy-to-read FLOW SHEETS 
presented in blue-print style 


Plas 


Completely reliable reports on the petrochemical 


field, particularly its future 


ORDER YOUR EXTRA REPRINTS NOW 


$1.00 PER COPY 


PETROLEUM REFINER, Reprint Dept., 


P. O. Box 2608 Houston 1, Texas 
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Lasting 


' Precision 
| 


Favorites the world over because of their readability and 
permanent accuracy TAG etched stem thermometers are 
available in A.S.1T.M., Extreme Precision, and Standard 
Grades—as well as in Armored Types for special applica 
tions. Also A.P.I. Scale A.S.T.M. Hydrometers in plain or 
combined forms, and a precision grade for general use 
Catalog gladly sent on request. WESTON Electrical Instru- 
ment Corporation, 617 Frelinghuysen Avenue, 
Newark 5, New Jersey manufacturers of 
Weston and TAG Instruments ...a Subsidiary 
of Daystrom, Incorporated 


weston Sudlimenl 
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REFINING BOOKS OF THE PETROLEUM INDUSTRY 


Co Sarn ore-Learn More 


The knowledge gained through years of work and study by some of the most capable men in the 


oil industry 1 
all the detail 
only does it 
up-to date 


Order 


Some 


ABRAHAM, Herper' 

Asphalts and Allied Substances (2 Vols.) 
ADAMS, OrvVILLI 

Elements of Diesel Engineering 
ARMISTEAD, Grorce, IR 

Safety in Petroleum Refining and Related Industries 
Bancrr & McCanr 

Elements of 
Bew., H.S 

American Petroleum Refining 
Bennett, H 

Chemical Formulary—vVol. 1 thru 9 

Concise Chemical and Technical 
Bono, A 

The Physical Chemistry of Lubricating Oils. 
Brooks, BENJAMIN 71 

The Chemistry of the Non-Benzenoid Hydrocarbons 


Chemical Engineering 


(each) 
Dictionary 


Campnec. & Gren 
Methods of Analysis 
CaRLeTon, EL 
Chemistry of Petroleum Derivatives 
Vol. 2 
Cuu, Ju Cun 
Distillation Equilibrium Data 


of Fuels and Oils 


Corvennaver & BiceLow 
Acetylene and Carbon Monoxide Chemistry 
Dient, Joun C 
Natural Gas Handbook 
Natural Handbook 


ECKMAN, DoNnaALp P 
Principles of Industrial Process Control 


cloth 
leather 


Gas 


Ectorr, Huta & KoMarewskt 
Isomerization of Pure Hydrocarbons 
Fieser & reser 
Organic Chemistry 
Grorci, Cart W 
Motor Oils and 
Gitt, THOMAS |] 
Air and Gas Compression 
ssion and Natural Ga 


Engine Lubrication 


Compre Alignment Chart 
GRAHAM, FRANK LD) 

Pumps, Hydraulic and Air 
JOHN 
Combustion & 


Compre 
CsRISWOLD, 
Fuels, 
Gruse & STEVEN 
Chemical Technology of 
Harcnu, Dre. Lewis F 
The Chemistry of 


Hesse & Rt 
lequipt ent Design 


kurt ice 


Petroleur 


Petrochemical Reactions 


HTON 


Process 


$27.00 


5.00 


10.00 


7.00 


50 


7.50 
10.00 


10.00 


12.00 


4.00 


5.00 


7.00 


10.65 


8.00 


set down in the books listed below. Because it is impossible to carry in one’s head 
of his industry, a well-rounded library of reliable data is a definite asset. Not 
ave time, but it often makes his available knowledge of a subject more accurate and 


of these books and profit by the experience of others. 


Jacoss & SCHEFLAN 
Handbook of Solvents 
Jacopson, C. A, 
Encyclopedia of Chemical Reactions 
Vol. 1 
Vol 2 
Vol. 3 
Vol. 4. 
et 
KincsToNn, Benson M. 
Acidizing Handbook . 
Kirkpripe, C, G, 
Equilibrium Evaluation Charts 
(20 charts to set) 
KirscHBauM, Dr. Emit 
Distillation and Rectification 
Lonse, Henry Wm. 
Catalytic Chemistry 
McApams, Wm. H. 
Heat Transmission 
MANTELL, C, L. 
Adsorption 
MELLAN, [BERT 
Industrial Solvents 
Netson, W. L. 
Petroleum Refinery Engineering 
Rrece., FE. RayMonpD 
Industrial Chemistry 


$ 8.50 


13.00 
15.00 
15.00 
15.00 
15.00 


3.50 


5.00 


10.00 
8.50 
7.50 

10.00 

12.00 

12.00 


8.00 
Ropinson & GILLILAND 

Elements of Fractional Distillation 
Sace & Lacey 

Volumetric and Phase Behavior of 
Scott, WiLtFrep W 

Standard Methods of Chemical 


7.50 


5.00 


Hydrocarbous 


Analysis (2 Vols.) 25.00 
Suerwoop, Tuos. K. 


Absorption & Extraction 8.00 


Specter, FRANK K 
Corrosion: Causes & 


11.00 


Prevention 


STANIAR, WILLIAM 


Plant Engineering Handbook 17.00 


(CHARLES A 

Aluminum 

TREYBAL, Ropert | 
Liquid Extraction 


[HOMAS, 


Anhydrous Chloride in Organi hemistry 16.50 


'yter, CHAPLIN 
Chemical Engineering 
Wartn, Atsin H 
The Chemistry and Techni 
Zutpema, H. H 


Performance of 


Economic 


logy of Waxes 


Lubricating Oils 


Prices subject to change without notice’ 


Ask for Gulf Publishing Company's FREE “Petroleum Books Catalog,” containing detailed information 
on these and many other petroleum industry books, available through Gulf Publishing Company, 


Books Department. 


THE GULF PUBLISHING COMPANY 


P. O. Box 2608 


For more data on advertised products, use Readers 


HOUSTON, TEXAS 
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What's New in Manufacturers’ Literature 








For more data on New Equipment or copies of Catalogs and Literature reviewed in this issue, use 
the Reader Service postcards just inside the back cover and facing the Advertisers Index. Simply 
circle code numbers of items desired—sign and mail card. Requests are transmitted to the 
manufacturer as soon as received by us for mailing of desired information directly to you. 


Thermometers Standards The 
Scientific Apparatus Makers Association 
has just released five tentative standards 
for thermometers. Included are: ‘“Bime- 
tallic, Resistance, Filled Systems, Glass 
Stem Industrial, and Thermocouple Ther 
mometers 

These standards are adopted in_ the 
public interest and are designed to elimi- 
nate misunderstanding between manufac- 
turer and purchaser and to assist the pur- 
chaser in selecting and obtaining without 
delay the product for his particular need 
For your copy of this useful information, 
just circle E23 on the card. 


isopropyl Ether Carbide and Car- 
bon Chemicals Company has 
technical bulletin F-40003 covering up 
to-date information on physical and phys- 
iological properties of this material. Also 
included are specifications, solubility and 
shipping data 

Isopropyl ether is an excellent 
for oils, waxes, and resins. It is 
in the pharmaceuticals 
and rubber cements and an extractant for 
the recovery of phenolics from waste ef 
fluents. Isopropyl ether can_ be 
dewaxing 

It is a convenient alkylating agent and 
a good 


issued a 


solvent 
a solvent 
manulacture of 


used for 
paraffin-base oils 


aviation fuels 
bulletin, 


blending agent for 
For your copy of this 
circle E24 on the card. 


$-page 


Electrical Cable Hazard 
of The Okonite Company has just 
lished a data book on Key 
heat-resistant cables. Typical test 
Keystone 
sulation under conditions of high heat and 
extreme moisture. Also 
mensional tables for 
cables for direct and 
well as 24 pages of valuable 
information helpful in selecting and apply 
ing the proper cable to the 

Covered are: Current 
ties; Electrical formulas 
load currents of motors: d-« 


Division 
pub 
16-page stone 
results 
are given for butyl-rubber in 
included are di- 


power and control 


burial duct use as 


engineering 


specific job 
carrying Capacl 


I ull 


conductor r¢ 


Horse power! 


sistances; a-c/d-c resistance ratios: voltage 
currents and 
methods for 


maximum pull 


induced shield voltage, 
short 


drop 


losses circuit Currents 


determining conduit sizes 


ing tensions: minimum bending radii, and 


procedure for grounding shiclded cable 
copy of this useful data boob 


just circle E25 on the card. 


For your 


Strainers and Air Eliminators | 1h. 
Rockwell Manufacturing Company has 
just published bulletin (OG-326 
a new line of strainers and ai 
with 
straight-through 


covering 
eliminators 


for use liquid These 
offer flow and increased 
versatility. For copy of this bulletin, 


just circle E26 on the card. 


meters units 


your 


February, 1956 ETROLEUM REF! 


Barometric Condensers Schutec 
and Koerting Company have published 
Bulletin 5AA, covering its barometric con 
Included is theory, 
condenser applications 


condenser 
types, 


densers 
and 
information and condenser 
operation. For your copy of this useful 
and informative bulletin, just circle E27 
on the card. 


basic 


construction 


Spectrophotometer Survey 
Beckman Instruments Inc., has just pre 
pared a survey form to estimate spectro 
photometer work 
his four-page 
into follow 
present potential 
analysis work load. By filling in the 
the laboratory director is able to 


laboratory 
bre aks 


laboratory's 


loads in 
form 


steps a 


new down 
easy to 
and spectrochemical 
form, 
deter 
whether an recording 


mine automat 


spectrophotometer will increase produc 
extend the 
copy of the 


form, just circle E28 on the card. 


and labora 


usefulness. For 


tion, cut costs, 


tory’s your 


Resistance Temperature Detec- 
tors Thomas A 


ments division, hag just 


Edison, In . Instru 
published litera 
ture on its line of resistance temperature 
s016-D 


by circling E29 on the card. 


detectors. This publication number 


1s available 


PVC Pipe 


publishe d an 


Glass Works has 


p amphle t giving 


Corning 
illustrated 
properties 

other 
pipe and 
are installation 


physical uses, specified dimen 
and 


chloride 


sions information on polyvinyl 
fittings. Also 
instructions. For 


bulletin of PE-40, circle 


included 
yout 
copy of E30 on 


the card. 





Free to 
PETROLEUM REFINER 


Subscribers 


Write for free booklet on prepa 
ration of articles for PerTRroLEUM 
Reriner, the technical 
generally as well as 


press 
papers for 
technical meetings 

Use Reader’s Service blue cards 
in the back of this Write 
on the card “Free Author’s 
Booklet,” fill in name, address 


No charge 


issue 


and mail no obliga 


tion 











Air Dryers The C.M 
facturing Company has announced a 
bulletin, D-100, on the 
Kemp Desiccant type 

drying il 


Kemp Manu 
new 
10 page complete 
Dryers for 
gases and liquids The bulletin 
ibles of dryer 


line of 


explains the 26 prim iple vari 
and the effects 


have on the size of dryer 


design temperature na 


pressure needed 


for specific applications, Design features 


and principles of operation are explained 
selection charts 


elect 


and a series ol 
enables the bulletin reader to 
the 56 Kemp models, the 


exactly suit his conditions and needs. Cir 
cle E31 on the card 


comple te 
from 


dryer that will 


Tube Data \ 
he changer and cot 
been issued by the Tu 
Babcock 


identi 


tech 


new eight-page 
folder on 
denser tubes has 
bular Products Division of The 

& Wilcox Company This bulletin 
fied as TB-329B, covet 
ill of the rious popular grade 
ol carbon illo ind tainle steel heat 
tubing both se 
bulletin also includes a spe 
with the 


exchanger ind 


nical 


pertinent infor 


mation on 
exchanger imless and 
welded The 
cial sec 
installing heat 
tubes by the exp 

Copies of TB 
if you 


tion dealing problems of 
condenser 
inding method 

VOB in be 


E32 on the 


obtained tree 


will circle card 


Self-Priming Centrifugal Chemical 
Pumps lhe 
tion has published a new 
W-350-B15 which give informa 
Worthite self-priming centril 


ugal chemical pump. This unit has se 
unique features such as the priming mech 


Worthington Corpora 


bulletin number 


complete 
tion on its 
eral 


anism removal recirculation port, and 


p chin box ind mechanical seal 
Included is physical dimensional 


1 corrosion resistance niormation 


the Worthite illoy For our 
this information £33 on the 


copy of 


circle card 


Laboratory Appliances Phe new 
Fisher Catalog 
100 page but covers the Fisher Scientifi 


Supplement is just over 

Compar line of instrument ipparatus, 
furniture and acce 

ed to the her 

ition of the mayor 

le 


laborator’s 
since the 
bisher cata 


new de 


toc ks 


nclude i ! 
parts ilar ré } 

Petrocher | Field 
£34 on the card 


circle 


Moisture Measurement 12 
bullets ha just beer released b 
Pittsbureh I Corporation I); 
i ed I len th if the ravometriu new 
bulb 
ised and even 
! nital chee For ou 
£35 on the card 


pra if 
trodrye! 
methods a 


point ar wet and dt 


well i ay exper 


just circle 
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nited States Steel Export Co 
nited States Steel Supply Division 
United States Steel Corp 
niversal Atlas Cement Co 
niversal Oil Products Co 


Virginia Gear & Machine Corp 
Visco Products Co 

Henry Vogt Machine Cx 

J. H. H. Voss Co 
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WPF Steel Products, Inc 
*W-S Fittings Division 

H. K. Porter Co., In 
Walworth Co 
Warren Petroleum Corp 
Wedgeplue Valve Co 
West oe tone Corp 
Western Supply Co 
*Weston Electrical Instrument Corp 
Whitlock Manufacturing Co 
*Wolverine Tube Division 

Calumet & Hecla, Inc 
*Worthington Corp 


*Varnall-Waring Co 
*Zallea Brothers 
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Then, print your name, title, company and complete mailing address and drop the 
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Setting ‘em down 
easy! 


rhat’s a trick requiring plenty of specialized ex 
perience However, this scene at the great She ll 
Refinery at Houston, Texas, indicates only one 
facet of the Graver Construction Company 

From design to engineering, to construction 
and maintenance— Graver is prepared to do the 
whole job. Extremely flexible in approach, Graver 
builds not only for the petroleum industry, but 
for the chemical, steel and other basic indu 
tries as well 

Whether it be procurement or constructior 
setting machinery or plant maintenance, it will 


a 4 - 


W/aeaw/s 


pay you to consider Graver—an old name in the 
petroleum industry arespected name through 


out industry 


GRAVER CONSTRUCTION CO., INC. 
424 Madison Avenue, New York 17, New York 


hicago * Houston « Tul 


a subsidiary of 


GRAVER TANK & MPG (0. [NC. 
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. equipped to handle the entire job. 





MSDONALD une sTRAINERS 


Advanced design — rugged construction 
for a full measure of dependability 


TOP CLEAN-OUT STRAINERS WITH IRON BODY 
CAP AND YOKE, AND BRONZE STRAINER UNIT 


PLATE 963—Especially designed for 
quick, easy cleaning. Yoke is attached 





and lowered over body during cleaning 
process to eliminate the possibility of 


dropping or misplacement 
The strainer unit is bronze with a per- 
forated brass. cylinder Strainer 1 ’ 
available in 1/16”, 1/8”, 3/16” and 1/4” Strainer Unit and Toy 
Cap. This type unit used 
use in Plates 963 and 963-F 
with gascline and kerosene, is furnished Furnished with female 
unless otherwise requested. 1/32” per- thread for attaching t 
forations can be furnished on request male thread of cap, per 
mitting removal of 
strainer unit from cay 
during cleaning if so 
PLATE 963-F—Design of strainer elim- desired 
inates restriction Identical in con- 
struction to Plate 963 except for flanged 


ends. 3” and 4” sizes available 


perforation 1/16” tandard 





2 and 3” sizes available 


-LL STRAINE 
BOTTOM CLEAN-OUT LINE STRAINERS se SUREE GORE enon 


strainer used on end of 

suction when unloading 

tank cars The Mc- 

PLATE 914—Bolted Cap Type - cleaned ee 
prevents sediment from 
being pumped into tank 
the cap to which the strainer is attached Constructed with special 


by removing four bolts and lifting off 


Furnished with iron body and perfor- rust-proof screen 


c “« 9 91 7’ 
ated brass cylinder which acts as Sizes 2", 242", and 3 


strainer. Strainer unit is heavily con- 





structed to eliminate breakage Per- 


STRAINER 
forated brass strainer is available in : CONNECTION 
1/16” (furnished unless otherwise speci- Renal PLATE 806—Used when 
fied), 1/8”, 3/16” and 1/4” perforations unloading tank cars from 
Sizes 144”, 2”, 21%” and 3” bottom outlet Strains 
oil or gasoline before it 
passes through pump 
Strainer is held firmly 
» . . n place by a guide post 
PLATE 914-Y—Similar in construction a tans ip Re Semel a 
to Plate 914 ex« ept for its cap and yoke top cap removes strainer 
design (see illustration). This type is for cleaning 
preferred by many from a convenience Sizes 2”. 2%)”. 3” and 4 


standpoint. 2” and 3” sizes available Available in black or 





palvanized 





a.y. MSDONALD mee. co. 


Dubuque, lowa 





